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Final Design Summary

A. General Design Requirements and Summary

1. Owner Contact Information

.

Facility Name: Mountaire Farms of Delaware, Inc.

Wastewater Treatment Plant
Contact Person: Scott Thompson, Senior Director of Engineering,
Email Address: sthompson@mountaire.com

Mailing Address: P.O. Box 1320, 29292 John J. Williams Hwy,
Millsboro, DE 19966
Phone Number: (302) 934-3466

2. Project Summary

R

Mountaire Farms of Delaware, Inc. is a poultry processing facility with onsite
rendering and feed mill located outside of the Town of Millsboro in Sussex County.
The facility is located at 29005 John J. Williams Hwy southeast of the intersection
of John J Williams Hwy and Maryland Camp Road (Road 304). The Wastewater
Treatment System Upgrade contained in this report will provide onsite wastewater
treatment of wastewater generated by the Mountaire Farms Facilities.

Tax Map: 234-32.00-117.00
Hydrologic Unit Code: 020403030203, Swan Creek-Indian River
100 Year Flood Zone: Zone X, Elevation 18.03 feet ASL

Equivalent Dwelling Units (Flow): 18,200 EDUs (Based on 220 gpd/EDU)
Equivalent Dwelling Units (BOD): 150,000 EDUs (Based on 0.46#BOD/day/EDU)
Design Average Daily Flow: 2.6 MGD, 7 days/week

Design Max Month Daily Flow: 4.0 MGD, 7 days/week

3. Description and Purpose of the Wastewater Treatment System Project

a. Mountaire Farms must upgrade the efficiency of the existing wastewater treatment
system at the Millsboro, Delaware processing complex in order to comply with
restrictive discharge permit limitations for disposal of treated wastewater by spray
irrigation.

b. This wastewater treatment system upgrade project is required to provide wastewater
treatment capability to comply with this new permit TN limit.
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c. The proposed wastewater treatment system upgrade project includes the installation of
improvements to the system wastewater pretreatment components and the activated
sludge biological nitrogen removal (BNR) treatment system components. The project
also includes the installation of a new tertiary sand filtration system for final effluent
polishing. A new screw press sludge dewatering system will be installed to increase
waste activated sludge handling capacity.

d. The existing Spray Storage Lagoon will continue to be used for final effluent storage
prior to disposal in the existing spray irrigation fields.

4. Summary and Scope of Proposed Wastewater Treatment System Improvements Included
in the Project

a. One new 22 MG volume Anaerobic Lagoon (AL) is included to provide second stage
wastewater pretreatment downstream of the existing first stage pretreatment DAF Cells
#1 and #2; and, provide 7 day hydraulic flow equalization of pretreated wastewater
upstream of the BNR final treatment system. The AL includes a bottom liner. The AL
includes a new AL Effluent Pump Station with three self priming pumps, controls and
pump enclosure building.

b. The existing Dissolved Air Flotation (DAF) Cell #3 is provided for temporary/optional
use for post treatment of AL effluent wastewater by chemical coagulation, flocculation
and flotation. The new DAF system includes a pipeline flocculator; DAF Control
panel; DAF sludge collection tank and DAF sludge pumps, sludge piping and pump
controls. DAF Cell #3 is designed to be operated to provide post treatment downstream
of the Anaerobic Lagoons. The new DAF Cell is provided with a new DAF Cell
Effluent Pump Station.

c. The existing two stage activated sludge biological treatment system is upgraded into a
state of the art four stage biological nitrogen removal (BNR) system to achieve high
efficiency total nitrogen removal by biological nitrification.

d. One new four stage activated sludge biological nitrogen removal (BNR) final treatment
system is provided including new first stage Anoxic Reactor #1; new second stage
Nitrification Reactor #2; retrofitted Anoxic Reactor Zone #3 and Aerobic Reactor Zone
#4 of the Crom tank; and, two existing gravity Final Clarifiers retrofitted with new
rapid suction sludge removal mechanisms.

1) One new Anoxic Reactor #1 is provided with associated jet mixing equipment and
piping to operate as first stage anoxic activated sludge reactor in the four stage BNR
process to provide BOD removal and removal of nitrate nitrogen by biological
denitrification.
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2) One new Nitrification Reactor #2 is provided with associated jet aeration and
mixing equipment and piping to operate as a second stage reactor downstream of
new Anoxic Reactor #1 in the four stage BNR process to provide removal of TKN
and ammonia nitrogen by biological nitrification.

3) The outer tank section of the existing Crom tank will be retrofitted into Anoxic
Reactor #3. Anoxic Reactor Zone #3 is provided with mixing equipment to
function as a third stage anoxic activated sludge reactor in the four stage BNR
process to provide final nitrate nitrogen removal with supplemental carbon source
solution dosage if necessary.

4) The center tank section of the existing Crom tank will be retrofitted into new
Aerobic Reactor #4. Aerobic Reactor Zone #4 is provided with mixing and aeration
equipment and air supply blowers to operate downstream of Anoxic Reactor Zone
#3 as a fourth stage aerobic activated sludge reactor in the four stage BNR process
to provide final BOD and ammonia nitrogen removal.

e. The Two existing 110 ft. dia. X 12 ft. SWD Final Clarifiers (FC) will continue to
operate in parallel; and, new Return Activated Sludge (RAS) Pumps and associated
piping, controls and RAS flow meters are installed to provide accurate RAS flow rate
and flow rate control from each clarifier back into Anoxic Reactor #1 or Nitrification
Reactor #2. One new rapid suction sludge removal mechanism will be installed in each
existing Final Clarifier to improve clarifier TSS removal efficiency and settled
biosolids removal capacity.

f. One new Tertiary Filter System with deep bed, upflow continuous backwash sand
filters is provided for tertiary filtration polishing of clarifier effluent in order to reduce
final effluent TSS, BOD, TN and TP concentrations.

g. New Chemical Feed Building is provided for enclosure of magnesium hydroxide
solution bulk storage tank and solution pumps, carbon source solution bulk storage tank
and solution pumps.

h. New Chemical Storage/Feed Equipment is provided for nitrate nitrogen removal
including two new non-flammable carbon source (CS) solution bulk storage tanks and
CS solution feed pumps for new Anoxic Reactor #3.

i. The existing Oxidation Ditch (OD) basin is retrofitted to function as a first stage aerobic
digestion basin for waste activated sludge. The OD aerobic digestion basin will be
operated upstream and in series with the two existing waste activated sludge (WAS)
storage basins which will be used as second and third stage WAS aerobic digestion
basins.

Final Design Summary

Wastewater Treatment System Upgrade

Mountaire Farms of Delaware, Inc. — Millsboro, Delaware

Prepared by Reid Engineering Company, Inc. 3



J.  One new Screw Press System is provided for mechanical dewatering of aerobically
digested and gravity thickened WAS. The new Screw Presses are part of a complete
WAS sludge dewatering system.

k. One new Wastewater Equipment Building #1 is provided for enclosure of jet pumps,
air supply blowers, nitrate recycle pumps, and electrical controls for the BNR System.

l. One New Wastewater Equipment Building #2 is provided for enclosure of the new
RAS pumps, WAS pumps, Filter Influent Pumps, Chemical Storage and mix tanks,
chemical solution pumps, Tertiary Filters, UV contact channel and Electrical Motor
Controls.

m. One new Wastewater Equipment Building #3 is provided for the enclosure of the sludge
press dewatering system and Electrical Motor Controls.

n. The existing Oxidation Ditch effluent pump station is retrofitted into a Plant Site Pump
Station #2 for collection of drainage flows from the new and existing wastewater
Equipment Building(s).

0. One new submersible Plant Site Pump Station #1 is provided for collection of drainage
flows from the new Wastewater Equipment Building #1, new Chemical Feed Building

and new Wastewater Equipment Building #3.

p. New Electrical Instrumentation and Controls will be provided for the proposed
wastewater treatment system improvements.

5. Wastewater Sources

a. Processing Facility

1) Wastewaters discharged from the processing plant, rendering plant and DAF sludge
centrifuge receive pretreatment through the existing and new Dissolved Air
Flotation (DAF) Cells; partially pretreated wastewater discharged from the DAF
Cells and raw wastewater discharged from the hatchery, the grainery, the feed mill
and the boiler room, combined with sanitary wastewater will receive pretreatment
and equalization in the existing and new Anaerobic Lagoons; and all pretreated
wastewater will receive final treatment through an activated sludge biological
nitrogen removal (BNR) treatment system; a tertiary filter system; and, a new UV
disinfection system to reduce high concentrations of BOD, Suspended Solids, Oil
& Grease, TKN; Ammonia Nitrogen, Total Nitrogen, Total Phosphorus, Fecal
Coliform pollutants to comply with permit limitations before being discharged on
existing spray irrigation fields. The existing chlorine disinfection system, located
after the existing Spray Irrigation Lagoon, will remain as a backup disinfection
system.
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b. Sanitary Wastewater

1) Sanitary wastewater generated from the bathroom facilities at the Millsboro
complex is treated with process wastewater through the on-site biological
wastewater treatment system with effluent disinfected and discharged by spray
irrigation.

c. Stormwater
1) Stormwater collected from areas of industrial activity will flow into existing
Anaerobic Lagoons #1 and #2 for flow equalization and treatment with process

wastewater.

6. Wastewater Flow Volumes and Pollutant Concentrations and Loadings'

a. Production Capacities

1) Chicken Processing Plant
a) The chicken processing plant maximum day production capacity = 540,000
chickens/day at 9.25#live weight kill/bird, 5 days/week. Periodically a 6 day
kill week may be required.

2) Rendering Plant

a) The rendering plant maximum day production capacity = approximately
2,500,000# raw material/days, 5 days/week.

b. Wastewater Volumes

1) Chicken Processing Plant Wastewater

a) The maximum wastewater flow volume to be discharged from the chicken
processing plant @ 6.50 gallons/bird/day = 3,510,000 gallons/day, 5 days/week
plus approximately 300,000 gallons/day, 2 days/week on weekend days.

b) The average wastewater flow volume to be discharged from the chicken
processing plant @ 6.00 gallons/bird/day = 3,250,000 gallons/day, 5 days/week
plus approximately 300,000 gallons/day, 2 days/week on weekend days.

IConservative (high) assumptions regarding wastewater flows and production capacities have been used in order to
ensure the design reflected in this FDS is more than capable of treating existing flows. These assumptions do not
necessarily reflect the actual or anticipated flows from the facility.
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2) Rendering Plant Wastewater

a) The design maximum wastewater flow volumes discharged from the rendering
plant are 200,000 gallons/day of condensate wastewater, 6.0 days/week and
approximately 200,000 gallons/day of floor drainage wastewater, 6.0
days/week plus 50,000 gallons/day on Sundays.

3) DAF Centrifuge Stickwater Wastewater

a) The DAF Sludge Centrifuge will generate approximately 100 gpm = 144,000
gallons/day of stickwater wastewater, 6 days/week. This raw Stickwater will
be diluted with approximately 100 gpm of pretreated wastewater discharged
from the existing large DAF Cell #1.

4) Wastewater Flow from Miscellaneous Sources

Wastewater Source Wastewater Volume

Sanitary Wastewater 40,000 gpd
Hatchery Wastewater 18,000 gpd
Feed Mill Wastewater 20,000 gpd
Grainary Wastewater 12,000 gpd
Boiler Room Drainage 10,000 gpd
Stormwater 200,000 gpd
Total 300,000 gpd
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c. Wastewater Pollutant Concentrations

Table #1

Wastewater Pollutant Concentrations

and Wastewater Flow Volumes

Pretreated Mixture of
Poultry Plant Wastewater

Pretreated Centrifuge

. Raw . a
Parameter and Rend?rlng Plant Rendering Plant Stlc.kwater Wastewater
Drainage Condensate Wastewater® Discharged from DAF
Wastewater Discharged Cell #2®
from DAF Cell #1
Maximum Flow 3 o
Volume® 3.710 MGD 0.20 MGD 0.2882 MGD
COD® 2,700 8500 4,400
BOD® 1,750 5500 2,663
TSS® 500 300 600
TKN® 250 1100 340
Ammonia N® 42 1050 130
Total Phosphorus® 35 100 @
FOG® 200 200 2009

D@ 100 gpm before dilution
@After 50/50 dilution with DAF Cell #1 effluent wastewater and DAF pretreatment by chemical
coagulation, flocculation and flotation.
®The total maximum flow volume treated thru DAF Cell #1 = 3.51 MGD (process) + 0.20 MGD
(RPDW) =3.710 MGD. Approximately 100 gpm = 0.1441 MGD of the DAF Cell #1 effluent is used to
dilute stickwater before pretreatment thru DAF Cell #2. The net wastewater flow volume that is
discharged from DAF Cell #1 into the downstream Anaerobic Lagoons = 3.710 MGD — 0.1441 MGD =
3.566 MGD. The wastewater flow volume that is discharged from DAF Cell #2 into the downstream
Anaerobic Lagoons = 0.2882 MGD.
@ No data for COD, TP & FOG; values are estimated based on best professional judgement by Engineer.
' Based on data provided by Mountaire Farms for period from 1/1/16 to 11/30/16.

©No data available; values are estimated based on best professional judgement by Engineer.

Final Design Summary

Wastewater Treatment System Upgrade
Mountaire Farms of Delaware, Inc. — Millsboro, Delaware
Prepared by Reid Engineering Company, Inc.




Table #2
DAF Cell #1 Pretreatment

Svstem Effluent Pollutant Concentrations in

Partially Pretreated Wastewater Discharged into

Anaerobic Lagoon Pretreatment System

Parameter Pollutant Concentration ®

BOD 1,750 mg/L
TSS 500 mg/L
TKN 250 mg/L
Ammonia Nitrogen 42 mg/L
FOG 200 mg/L

(DThe DAF Pretreatment System operation and chemical
treatment program used will be selected and automatically
controlled to produce pretreated DAF Cell #1 effluent pollutant
concentrations that are within the pretreatment system effluent
quality specified in Table #2. Discharge of excessive
concentrations of pollutants from the DAF Cell #l
pretreatment systems could overload the Anaerobic Lagoons
with suspended solids and FOG, and, upset the performance of
the activated sludge biological nitrogen and phosphorus
removal final treatment system.
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Table #3

Diluted Centrifuge Stickwater DAF #2 Pretreatment

Svstem Effluent Pollutant Concentrations in

Partially Pretreated Wastewater Discharged into

Anaerobic Lagoon Pretreatment System

Parameter Pollutant
Concentration”)
BOD 2,663 mg/L
TS5 600 mg/L
TKN 340 mg/L
Ammonia Nitrogen 130 mg/L
FOG 200 mg/L

Final Design Summary
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B. 7 Day FEB/Anaerobic Lagoon #1, #2 And #3 Second Stage Pretreatment

System (New)

1. General Description of Process

a.

The existing process wastewater and stickwater wastewater DAF Cells will continue to
provide first stage wastewater pretreatment upstream of the two existing Anaerobic
Lagoons and one new Anaerobic Lagoon. The BOD, TSS, O&G and TKN loadings
into the Anaerobic Lagoons will be controlled by the chemical treatment program used
in the existing upstream DAF Cells #1 and #2, and, in new DAF Cell #3.

2. Design Assumptions

a.

Wastewater Flow Sources

Y

2)

3)

4)

From Chicken Processing Plant

a) The maximum daily wastewater flow volume discharged from the poultry
processing plant = 3.51 MGD, 5 days/week @ 540,000 chickens/day and 6.50
gallons/bird and 0.30 MGD, 2 days/week on weekends.

b) The average daily wastewater flow volume discharged from the poultry
processing plant = 3.25 MGD, 5 days/week @ 540,000 chickens/day and 6
gallons/bird and 0.30 MGD, 2 days/week on weekends.

From Rendering Plant

a) The maximum daily floor drainage wastewater flow volume = 200,000
gallons/day, 6.5 days/week + 50,000 gallons/day on Sundays.

b) The maximum daily condensate wastewater flow volume = 200,000
gallons/day, 6.5 days/week.

From DAF Sludge Centrifuge

a) The maximum daily stickwater wastewater volume = 100 gpm = 0.1441 MGD,
6 days/week.

From Miscellaneous Sources
a) Sanitary Wastewater = 40,000 gallons/day
b) Stormwater < 200,000 gallons/day

c) Hatchery, Feed Mill, etc. < 60,000 gallons/day
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5) Wastewater Pretreatment by Existing DAF Cells
a) Screened processing plant wastewater discharged from the offal room is
pretreated with rendering plant floor drainage wastewater by existing DAF Cell
#1.
b) Rendering plant condensate wastewater is not pretreated by a DAF Cell.

c) Centrifuge stickwater is pretreated by existing DAF Cell #2.

b. Wastewater Flows into Anaerobic Lagoon

1) Maximum daily volume of combined processing plant wastewater and rendering
plant floor drainage wastewater discharged from the existing DAF Cell #1
pretreatment system into Anaerobic Lagoons #1 and #2 =3.510 MGD + 0.20 MGD
—0.1441 MGD (to DAF Cell #2) =3.566 MGD, 5 to 6 days/week.

2) Maximum daily volume of centrifugal stickwater wastewater = 100 gpm = 0.1441
MGD, 6 days/week.

3) Maximum daily volume of diluted and pretreated centrifuge stickwater wastewater
discharged from the existing DAF Cell #2 pretreatment system = 0.2882 MGD, 6
days/week including 100 gpm = 0.1441 MGD of dilution water discharged from
DAF Cell #1.

4) The total maximum daily volume of pretreated wastewater discharged from DAF
Cells #1 and #2 into the downstream Anaerobic Lagoon = 3.566 MGD + 0.2882
MGD = 3.854 MGD if no wastewater by passes the Anaerobic Lagoons.

5) Maximum daily volume of raw condensate wastewater discharged from the
rendering plant directly into Anaerobic Lagoons #1 and #2 = 0.20 MGD, 6.5
days/week.
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6) The maximum influent wastewater flow volume and pollutant loading into the
Anaerobic Lagoons will occur if all wastewater is discharged into the ALs for
pretreatment and 7 day hydraulic flow equalization. In this case, the maximum
total influent wastewater flow volume discharged into the AL from DAF Cell #1,
DAF Cell #2 and the Rendering Plant will be approximately 3.854 MGD (DAF Cell
#1) including 0.1441 MGD (100 gpm stickwater) + 0.20 MGD (RP Condensate
Wastewater) = 4.054 MGD on processing days. In this maximum influent
wastewater flow condition, the total maximum wastewater flow volume discharged
into the AL per week is calculated as follows:

Flow Source Volume #days/week Volurll‘r(l)et/a\;’eek

DAF Cell #1 3.854 MGD 6w 23.12 MG
Process Weekend 0.30 MGD 1 0.30 MG
RPCW® 0.20 MGD 6.5 1.300 MG
RPDW® 0.05 MGD 0.5 0.025 MG
Sanitary & Misc 0.10 MGD 6 0.60 MG
Stormwater 0.20 MGD 2 0.40 MG
> 25.75 MG

(DFor 6 day processing week
@Rendering Plant Condensate Wastewater
(®Rendering Plant Drainage Wastewater

Final Design Summary

Wastewater Treatment System Upgrade

Mountaire Farms of Delaware, Inc. — Millsboro, Delaware

Prepared by Reid Engineering Company, Inc. 12



7) A reduced influent wastewater flow volume and pollutant loading into the AL
will occur if a portion of the DAF Cell #1 effluent wastewater by-passes the AL
in order to provide a carbon source feed into the downstream activated sludge
treatment system. If approximately 30% of the DAF Cell #1 effluent by-passes
the AL, then the total wastewater flow volume discharged into the AL from DAF
Cell #1, DAF Cell #2 and the Rendering Plant Condensate Wastewater will be
approximately 3.575 MGD (DAF Cell #1) x 0.70 + 0.1441 MGD (DAF Cell #2
Stickwater) + 0.21 MGD (RPCW) =2.86 MGD on processing days. In the by-pass
flow condition, the total wastewater flow volume discharged into to AL is
calculated as follows:

Flow Source Volume #days/week Volu]r:et/a\gveek

DAF Cell #1 3.854 MGD x 0.70 =2.70 MGD 50 13.50 MG
Process Weekend 0.30 MGD 2 0.60 MG
RPCW 0.20 MGD 1.30 1.30 MG
RPDW 0.05 MGD 0.5 0.025 MG
Sanitary & Misc 0.10 MGD 6 0.60 MG
Stormwater 0.20 MGD 2 0.40 MG
> 16.43 MG

(DFor 5 day processing week

8) The maximum month day flow (MDF) AL effluent pumping rate = 25.75 MG/7
days =3.70 MGD <4.00 MGD, 7 days/week.

9) The reduced AL average day flow (ADF) effluent pumping rate = 16.43 MG/7
days =2.35 MGD <2.60 MGD, 7 days/week.
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c. Wastewater Pollutant Concentrations and Loadings
Table #4
Maximum Pollutant L.oadings into Existing and New Anaerobic L.agoons
DAF Cell #2
DAF Cell #1 R.aw Effluent, (Diluted
Rendering Plant and Pretreated . .
Parameter Effluent . Sanitary & Misc Stormwater
Wastewater Condensate Centrifuge
Wastewater Stickwater
Wastewater)
Flow 3.57 MGD® 0.20 MGD 0.2882 MGD® 0.10 MGD 0.20 MGD 4.36 MGD
Poll Concen. Loading Concen. Loading Concen Loading Concen Loading Concen Loading Concen. Loading
ollutant
mg/L #/day mg/L #/day mg/L #/day mg/L #/day mg/L #/day mg/L #/day
BOD 1,750 52,104 5,500 9,174 2,663 6,400 800 667 100 166 1,884 68,511
TSS 500 14,887 360 631 600 1,442 350 292 300 500 487 17,721
Nitrate + Nitrite® 0.17 6.2
TKN 250 7,443 1,100 1,835 340 817 100 83 15 25 281 10,203
Ammonia N 42 1,250 1,050 1,751 130 312 25 21 5 8.3 92 3,342
Total Nitrogen®® 281 10,203
TP ND| - ND| - ND| - 8 7 2 3.3 27 993
FOG <200 5,955 <200 334 <100 240 100 83 20 333 <200 6,645
Sodium® 190 6,910
Chloride® 231 8,400
pH® 6.94
ND = no wastewater test data
(03,51 MGD Process Plant + 0.20 MG RP Drainage — (100 gpm = 0.1441 MGD to DAF Cell #2 for Dilution) = 3.57 MGD
@Stickwater Volume @ 100 gpm = 0.1441 MGD + DAF Cell #2 Effluent Volume Dilution Water @ 100 gpm = 0.1441 MGD = 200 gpm = 0.2882 MGD
TN = TKN
®Average values for the period of August 2018 to July 2019 provided by the Owner and collected at the Existing Anaerobic Effluent.
®Average value for the period of September 2019 to October 2019.
Final Design Summary
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3. Equalization Volume Calculation

a. The maximum storage volume required to provide 7 day hydraulic flow equalization =
(4.36 MGD - 3.70 MGD)(5 days) <3.30 MG <4.00 MG

4. 7 Day FEB/Anaerobic Lagoon Volumes

a. The two existing Anaerobic Lagoons #1 and #2 each with an effective volume of
approximately 7.25 MG will continue to be operated in parallel to provide second stage
anaerobic pretreatment of wastewater.

b. One new Anaerobic Lagoon #3 with a total volume of 22.0 MG will be installed and
operated downstream of the two existing Anaerobic Lagoons to provide combined 7-
day hydraulic flow equalization and second stage anaerobic pretreatment of
wastewater. The new Anaerobic Lagoon #3 will have a bottom elevation of 13 feet
Above Sea Level (ASL). The Geotechnical Study prepared by Hillis-Carnes
Engineering Associates dated March 19, 2018 indicated the Seasonal High Ground
Water level in the area of the new Anaerobic Lagoon #3 is approximately 7.5 feet below
existing grade. Existing grade in the area is approximately 18.5 feet ASL making the
Seasonal High Ground Water level approximately 11 feet ASL.

c. Existing Anaerobic Lagoons #1 and #2 (Per Lagoon)

Maximum Volume @ Normal HWL = 7.25 MG
Solids Storage Volume = 1.00 MG
Maximum Effective Volume @ Normal HWL = 6.25 MG
Maximum 7 Day Equalization Volume = 0 MG

Minimum Effective Volume @ Normal LWL = 6.25 MG

d. New 7 Day FEB Anaerobic Lagoon #3

Maximum Volume @ Normal HWL = 22.00 MG
Solids Storage Volume = 2.00 MG
Maximum Effective Volume @ Normal HWL = 20.00 MG
7 Day Equalization Volume = 4.00 MG
Minimum Effective Volume @ Normal LWL = 16.00 MG
Average Effective Volume = 18.00 MG
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5. Anaerobic Lagoon BOD Loading Rate and Hydraulic Detention Time Calculation

a. (@ Maximum Loading
1) BOD =68,511#BOD/day

2) Minimum Total Effective Lagoon Volume = 6.25 MG(2) + 16.00 MG = 28.50 MG
= 3,800 x 10°ft>

3) Maximum BOD Loading Rate =

68,511#BOD/day 3
BODL = 3.800 = 18#B0OD/1,000ft

4) Minimum Hydraulic Detention Time:

L_2BOMG_
T 436MG O

b. At a maximum BOD loading rate < 20#BOD/1,000 ft*, the anaerobic lagoons are
expected to provide an average BOD removal efficiency of approximately 70% during
the winter season and approximately 80% during the summer season.
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6. Expected Anaerobic Lagoon Effluent Quality

a. With No Anaerobic Lagoon By-Pass

1) After first stage partial pretreatment of processing plant wastewater and rendering
plant drainage wastewater in DAF Cell #1; and, centrifuge stickwater in DAF Cell
#2, and, second stage pretreatment of DAF Cell #1 effluent, DAF Cell #2 effluent,
and, rendering plant condensate in the Anaerobic Lagoons, the following Anaerobic
Lagoon #3 effluent and activated sludge process influent pollutant concentrations
and loadings are expected if 100% of the DAF Cell #1 and #2 effluent wastewater
and RPCW is treated in the Anaerobic Lagoons:

Table #5
Average Maximum
Pollutant Pollutant Pollutant Pollutant Pollutant
offutan Concentration Loading® Concentration Loading®
mg/L #/day mg/L #/day
BOD 2,000(0.20) = 400 8,675 | 2,000(0.30) < 600@ 20,016
TSS 500(0.50) <250 5,425 500(0.70) <350 11,676
TKN 300 6,505 300 10,008
Ammonia N 250 5,425 250 8,340
TP 30 650 30 1,000
FOG <50 1,100 <100 3,336
D@ Average Day Flow (ADF) = 2.60 MGD, 7 days/week
@@ Maximum Month Day Flow (MDF) = 4.00 MGD, 7 days/week
@@ 80% BOD removal during summer season
D@ 70% BOD removal during winter season
®@ C/N ratio = 20,016/10,008 = 2.0/1
b. With 30% Anaerobic Lagoon By-Pass
Final Design Summary
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1) Up to 30% of the total daily wastewater flow volume may be by-passed around the
Anaerobic Lagoons in order to provide increased carbon source loading into the
activated sludge (AS) treatment system. This by-pass or short circuit flow will be
pumped out of AL By-Pass/Short Circuit Carbon Source Pump Station into the AS
system 7 days/week, 24 hours/day. If 30% of the total flow is by-passed and 70%
of the flow is pretreated and equalized in the Anaerobic Lagoons, the total AS
process pollutant loadings are summarized in the following table:

Table #6
30% AL By-Pass 70% AL Treated Combined®

Pollutant Pollutant Pollutant Pollutant Pollutant Pollutant Pollutant

offutan Concentration | Loading® Concentration | Loading® Concentration Loading

mg/L #/day mg/L #/day mg/L #/day

BOD 1,874 18,755 600 14,011 982 32,766
TSS 487 4,874 350 8,173 391 13,047
TKN 288 2,882 300 7,006 296 9,888
Ammonia N 92 921 250 5,838 203 6,759
TP 27 270 30 701 29 971
FOG 200 2,002 <100 2,335 130 4,337

D@ 1.20 MGD, 7 days/week = 30% Total Flow
@@ 2.80 MGD, 7 days/week = 70% Total Flow
@ 4.00 MGD, 7 days/week = Total Flow
@C/N ratio = 32,766/9,888 = 3.3/1

C. Anaerobic L.agoon By-Pass/Short Circuit Carbon Source Influent Pump

1.

General Description

a.

The new AL By-Pass/Short Circuit Carbon Source Influent Pump Station is provided
to by-pass a controlled portion of the partially pretreated DAF Cell effluent wastewater
flow around the Anaerobic Lagoons in order to increase carbon source loading into the
activated sludge treatment process.

One new self-priming pump is provided to pump a controlled volume and flow
rate of Anaerobic Lagoon (AL) influent wastewater from the short circuit wet well
located at the outlet end of Anaerobic Lagoons #1 and #2 into the new BNR System
Anoxic Reactor #1.

Final Design Summary
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2. Design Assumptions

a. Wastewater Flow Rates

1) Maximum AL by-pass flow volume = 30% of maximum AL influent wastewater
flow volume = 0.30(4.00 MGD) = 1.20 MGD = 833 gpm

2) Average AL by-pass flow volume = 20% of total average AL influent wastewater
flow volume = 0.20(4.00 MGD) = 0.80 MGD = 555 gpm

b. Wastewater Pumping Requirements

1) Operation of one pump at reduced speed is required to pump the average flow rate
=555 gpm during processing shifts

2) Operation of one pump at reduced speed is required to pump the maximum flow
rate = 833 gpm during processing shifts

c. Pump Selection

1) One new 50 HP, 8-inch self-priming chopper wastewater pump is provided for AL
by-pass flow or AL short circuit flow pumping.

2) The pump is rated at 1,750 gpm @ 50 ft. head when operated at full speed.

d. Variable Speed Drives

1) The pump is provided with variable speed drive motor controls including automatic
pump speed and pumping rate control.

2) Pump speed and pumping rate will be automatically controlled to maintain a set
point AL by-pass flow rate and volume.

e. Flow Meter

1) A new magnetic flow meter will be provided to measure and totalize the pumped
flow rate and daily volume.

D. Anaerobic Lagoon #1 and #2 Effluent Pump Station (New)

1. Design Assumptions

a. Average Pumping Rate Required =2.60 MGD = 1,800 gpm, 24 hours/day, 5 days/week
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b. Maximum Pumping Rate Required = 4.00 MGD = 2,800 gpm, 24 hours/day, 5
days/week

c. Dry Weather Peak Pumping Rate Required = 4.00 MGD = 2,800 gpm

d. Wet Weather Peak Pumping Rate Required = 5.00 MGD = 3,500 gpm
2. General
a. One new Anaerobic Lagoon #1 and #2 Pump Station is provided to pump AL effluent
wastewater or AL influent short circuit flow wastewater to Anaerobic Lagoon #3 or to

Anoxic Reactor #1.

3. Pump Selection

a. Two new 50 HP, 8” self-priming chopper sewage pumps are provided to pump
pretreated wastewater out of existing Anaerobic Lagoon #1 and #2 through a new
16” force main into new Anaerobic Lagoon #3 or into the new Anoxic Reactor #1.

b. Each pump is rated at 2.60 MGD = 1,800 gpm (@ 45 feet.

c. Operation of two pumps in parallel at reduced speed is required to pump the maximum
day flow rate of 4.00 MGD = 2,800 gpm = 1,400 gpm/pump.

d. Operation of two pumps in parallel at full speed is required to pump the maximum wet
weather flow rate of 5.0 MGD = 3,500 gpm = 1,750 gpm/pump.

e. The AL By-Pass/Short Circuit Carbon Source Influent Pump Station pump can act as
an emergency stand-by to pump AL effluent to the new AL #3.

4. Variable Speed Drive Controls

a. Each pump is provided with a variable speed drive motor controls with automatic pump
speed and pumping rate control.

b. The pumps will be normally operated to maintain a constant liquid level in AL #1 and
#2.

5. Liquid Level Controls

a. The AL #1/#2 Effluent pumps are manually started. Anaerobic Lagoon (AL) low liquid
level (LLL) automatic pump shut off and alarm level controls are provided in the pump
station. Pumps can also be manually operated to pump below the automatic off liquid
level in order to pump down the AL.
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b. A high liquid level alarm (HLLA) is provided in the AL in order to prevent excessive
liquid level in Anaerobic Lagoons #1 and #2.

6. Flow Meter
a. One new 16” magnetic flow meter is provided in the Anaerobic Lagoon Effluent

Pump Station discharge header to accurately measure, indicate, totalize, and
record the total flow rate pumped from Anaerobic Lagoons #1 and #2.

E. Dissolved Air Flotation DAF Cell #3 For Temporary/Optional Post
Treatment Of Anaerobic Lagoon Effluent (Existing)

1. General

a. One new high capacity DAF Cell is provided to operate downstream of existing
Anaerobic Lagoons #1 and #2.

b. New DAF Cell #3 will be operated for temporary/optional post treatment of Anaerobic
Lagoon #1 and #2 effluent upstream of the activated sludge treatment system.

2. Design Assumptions

a. Wastewater Flow Rates and Volumes:
1) Average Day Flow (ADF) Volume = 2.60 MGD < 1,800 gpm

2) Maximum Day Flow (MDF) Volume =4.00 MGD = 2,800 gpm, over 24 hours/day
if influent pumped from existing Anaerobic Lagoon #1 and #2 for Anaerobic
Lagoon post treatment in DAF Cell #3.

3) Wet Weather Peak Flow (PF) Volume = 5.00 MGD = 3,500 gpm pumped out of
Anaerobic Lagoon #1 and #2 into DAF Cell #3 and into Anaerobic Lagoon #3.
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b. Maximum wastewater pollutant concentrations and loadings in the DAF Cell #3

influent at maximum daily influent flow rate = 4.00 MGD:

Table #7

Anaerobic Lagoon Effluent Wastewater

Pollutant Concentrations and Loadings

Pollutant Concentration Pollutant Loading
Pollutant

Average Maximum Average Maximum
BOD (total) 1,000 mg/L 2,000 mg/L | 33,360#/day | 66,720#/day
TSS 500 mg/L 1,000 mg/L. | 16,680#/day | 33,360#/day
TKN 250 mg/LL 300 mg/L 8,340#/day | 10,000#/day
Ammonia-N 150 mg/L 250 mg/L 5,000#/day 8,340#/day
0&G 200 mg/L 400 mg/L 6,672#/day | 13,344#/day

3. DAF System Design

a. General Description

1) One existing 10 ft. wide x 44 ft. long x 10 ft. liquid depth plate pack DAF Cell
is provided with two new recycle flow pressurization pumps, a new air
dissolving system and one pipeline flocculator to provide temporary/optional
post treatment of Anaerobic Lagoon #1 and #2 effluent wastewater by
chemical coagulation and flocculation and dissolved air flotation. The effective
flotation area of the DAF Cell > 2,525 ft*>. The free surface area of the DAF Cell =
260 ft2.

2) One 12” diameter x 220 ft. long, 1,200 gallon volume Flocculation Tube is provided
with the DAF Cell.

3) Two 40 HP recycle pressurization pumps each rated at 450 gpm at 208 ft. head are
provided with compressed air fed into the pump discharge piping.

4) One Air Compressor is provided for air supply to the DAF cell air dissolving system
and recycle pressurization pump discharge.
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b. Design Calculations

1) Calculate the maximum DAF Cell solids loading rate with upstream chemical
coagulation-flocculation @ 2,800 gpm = 4.00 MGD assuming a TSS removal
efficiency of 80%.

a) [1.000 mg/L TSS)(0.80) 8.34 (4.00 MGD)]
24

< 1,200#/hr

2) Calculate the required air dissolving rate for the maximum solids loading rate of
1,200#/hr, assuming an air to solids ratio = 0.0 1#air/#solids in the rectangular DAF
cell with polymer coagulation/flocculation.

a) 1,200 (0.01)
60 < 0.20# air/min.

3) Calculate the required air supply rate @ 90°F inlet air density @ < sea level altitude
> .071#/ft

a) 0.20#/min
0.071 < 3.00 cfm

b) Use air supply rate = 1.0 cfm to 4.0 cfm = 30 to 120 liters/min.

4) The maximum air dissolving capacity of the DAF Cell recycle pressurization
system with one 40 HP recycle pressure pump in operation = 140 liters air/min. >
5.0 cfm @ 120 psi.

5) Calculate the pressurized flow required @ 90 psi air dissolving pressure @
wastewater temperature = 90°F max., assuming an air dissolving capacity = 0.864#
air/min. @ 90 psi

a) QR= 0.20#/min (1000)
0.864# air/min <240 gpm

Two 40 HP recycle pressure pumps are provided with the DAF Cell each rated
@ 450 gpm @ 208 psi. A second uninstalled pump is provided as a standby.

6) Calculate the maximum DAF Cell Hydraulic Surface Loading Rate
a) Hydraulic Surface Loading Rate =

2,800 gpm + 450 gpm recycle

625 2 <1.25 gpm/ft2
, t
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7) Calculate the maximum DAF Solids Loading Rate =

a) Solids Loading Rate =

1,200#/hr )
—————— <5.0#/ft’/hr
260 ft

4. DAF Sludge Production Storage and Pumping

a. The calculated total skimmings volume produced per day in the DAF Cell #3 when
operated with chemical coagulation-flocculation = 14,000# to 28,000# dry solids/day
= 17,000 to 34,000 gpd after gravity decanting for approximately 10% solids
concentration, assuming approximately 50% BOD removal, 80% TSS removal and
50% Oil & Grease removal and TKN removal of 30% to 50% in the DAF Cell.

b. Solids skimmed from DAF Cell #3 will flow into a 12,000 gallon Sludge Holding Tank
for gravity decanting. When DAF Cell #3 is operated for post treatment of AL effluent,
the thickened solids are pumped to WAS Aerobic Digestion Basin #2 to mix and be
digested with WAS prior to ultimate disposal.

c. Two 10 HP positive displacement DAF sludge pumps are provided each rated at 200
gpm @ 60 ft. to transfer DAF sludge from the Flotation Cell Sludge Holding Tank to
WAS Digestion Basin #1 or to a DAF Sludge Storage Tanker.
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5. Expected DAF Cell #3 Effluent Quality if Used for Post Treatment of Anaerobic Lagoon

#1 and #2 Effluent

a. The following DAF Cell #3 effluent quality is expected if the DAF Cell is operating
with a high efficiency chemical program using ferric or aluminum coagulant solution
and polymer flocculant solution for chemical coagulation and flocculation in the
Flocculation Tube upstream of the DAF Cell #3. The following AL post treatment
effluent quality is expected to be discharged into the downstream activated sludge final

treatment system:

Table #8

DAF Cell #3 Effluent Pollutant Concentrations and Loadings When Used for Post

Treatment of AL #1 and AL #2 Effluent

Pollutant

Average Concentration

Maximum Concentration

BOD

BOD = 1,000(0.50) < 500 mg/L

BOD = 2,000(0.50) < 1,000 mg/L

TSS

TSS = 500(0.20) < 100 mg/L

TSS = 1,000(0.20) < 200 mg/L

0&G

0&G = 200(0.50) < 100 mg/L

0&G = 400(0.50) < 200 mg/L

TKN

TKN = 300(0.60) < 180 mg/L

TKN = 450(0.60) < 270 mg/L

F. Chemical Feed Equipment for DAF Cell #3 Pretreatment System (Existing)

1. Bulk Coagulant Solution Storage Tank

a. One 10’ dia. x 12’ tall, 6,000 gallon volume, fiberglass double walled tank is provided
for bulk storage of coagulant solution.

b. The bulk coagulant solution storage tank is provided with containment and has an
ultrasonic level control with high and low level alarm with continuous level indicator.

2. Polymer Solution Mix Tanks

a. Two 10°dia. x 7’ tall, 4,000 gallon volume fiberglass tanks each with 2 HP mixer are
provided for make-up and storage of polymer flocculant solution.

3. Chemical Solution Pumps

a. Two coagulant solution pumps are provided each rated at 50 gphr @ 30 psi for dosage
of coagulant solution into the wastewater flow into the DAF Cell #3 Flocculation Tube.
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b.

Two polymer solution pumps are provided each rated at 90 to 900 gphr @ 40 psi for
dosage of anionic flocculant solution into the wastewater flow into the DAF Cell #3
Flocculation Tube.

The coagulant solution and polymer solution chemical feed pumps have variable speed
drives that can be manually controlled; or, automatically controlled by flow pacing
from the DAF Cell #3 influent flow meter and the chemical feed control system.

G. DAF Cell #3 Effluent Pump Station (Existing)

1. General Description

a.

If DAF Cell #3 is operated for post treatment of Anaerobic Lagoon #1 and #2 effluent,
then the DAF Cell #3 Effluent Pump Station is used to pump post pretreated Anaerobic
Lagoon #1 and #2 effluent wastewater discharged from the DAF Cell #3 into
downstream Anaerobic Lagoon #3.

2. Design Assumptions

a. Wastewater Flow Rates, Pumping Rates and Volumes

1) Average wastewater flow (ADF) volume < 2.20 MGD = 1,600 gpm, 7 days/week

2) Maximum month average wastewater flow (MMADF) volume < 3.00 MGD =
2,100 gpm, 7 days/week.

3) Maximum daily wastewater flow (MDF) volume < 4.00 MGD = 2,800 gpm

4) Peak wastewater flow (PF) rate = 5.00 MGD = 3,500 gpm

3. Pump Selection

Three 40 HP T8 self-priming sewage pumps are provided to pump wastewater
discharged to the DAF Cell #3 effluent wet well into the activated sludge treatment
system.

Each pump is rated at 1,750 gpm @ 45 ft.
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4. Variable Speed Drive Controls

Variable speed drive motor controls are provided for each pump.

Pump speed and pumping rate are automatically controlled by the liquid level in the
wet well.

Operation of two pumps in parallel at reduced speed is required to pump the peak flow
rate = 2,800 gpm = 4.00 MGD. The third pump is provided as an installed standby

pump.

5. Wet Well Liquid Level Control

One liquid level sensor is provided in the pump station wet well to operate the pump
station pump on, pump off and high liquid level alarm controls.

A control system is provided to automatically adjust the pump operating speed and the
flow pumping rate to maintain the liquid level in the pump station wet well.

H. Anaerobic Lagoon #3 Effluent Pump Station (New)

1. General

a.

One new pump station is provided to pump wastewater at a controlled flow rate and
volume from Anaerobic Lagoon #3 into Anoxic Reactor #1 or Nitrification Reactor #2.

2. Wastewater Flow Volume and Rates

C.

d.

Average day wastewater flow (ADF) volume < 2.60 MGD, 7 days/week

Maximum month average wastewater flow (MMADF) volume < 3.00 MGD, 7
days/week.

Maximum month wastewater flow (MDF) volume < 4.00 MGD, 7 days/week

Peak wastewater flow (PF) rate = 5.00 MGD

3. Pump Selection

a.

Equalized and pretreated wastewater can be pumped from the new Anaerobic Lagoon
#3 into Anoxic Reactor #1 of the activated sludge (AS) final treatment system.
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b. Three (3) new 40 HP, 8” self-priming suction lift pumps are provided to pump
wastewater from the new Anaerobic Lagoon #3 through a new 16” force main into
Anoxic Reactor #1 of the AS system.

c. Each pump is rated at 1,750 gpm @ 40 feet. Operation of two pumps at reduced speed
is required to pump the design maximum day flow rate of 2,800 gpm = 4.0 MGD with
the third pump provided as an installed standby pump.

d. Operation of two pumps at full speed is required to pump the peak flow rate = 3,500
gpm = 5.0 MGD.

4. Variable Speed Drive Controls

a. Each pump is provided with a variable speed drive motor controls with automatic pump
speed and pumping rate control.

b. The pumps will be normally operated to maintain a constant flow rate pumped from
Anaerobic Lagoon #3 into Anoxic Reactor #1. The pumps are provided with variable
speed drive motor controls which use the downstream flow meter flow measurement
signal and the VFD control panel to automatically control pump operating speed to
maintain a manually selected flow rate into Anoxic Reactor #1. As the liquid level in
Anaerobic Lagoon #3 rises or falls and the pump head is reduced or increased, the pump
speed will be automatically reduced or increased to maintain the desired flow rate.

5. Liquid Level Controls

a. The AL pumps are manually started. Anaerobic Lagoon (AL) low liquid level (LLL)
automatic pump shut off and alarm level controls are provided in the pump station.
Pumps can also be manually operated to pump below the automatic off liquid level in
order to pump down the AL.

b. A high liquid level alarm (HLLA) is provided in the AL in order to prevent excessive
liquid level in the Anaerobic Lagoon.

6. Flow Meter and Flow Controls

a. One new 14” dia. magnetic flow meter is provided in the AL Effluent Pump
Station discharge line into Anoxic Reactor #1 or Nitrification Reactor #2.

b. The flow meter is used with the pump controls for automatic control of pump speed
and pumping rate and volume from AL #3 into Anoxic Reactor #1.
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c. The flow meter has a flow indicator and totalizer provided with a downstream valve to
optionally manually regulate the flow rate pumped out of AL #3 into downstream
Anoxic Reactor #1.

I. Anoxic Reactor #1 (New)

1. General

a. One new 140 ft. dia. x 28 ft. liquid depth 3.20 MG volume above grade is provided
as first stage, activated sludge Anoxic Reactor #1 to provide BOD and nitrate
nitrogen removal by biological denitrification.

2. Design Assumptions

a. Wastewater Flows
1) Average wastewater flow (ADF) volume < 2.60 MGD, 7 days/week

2) Maximum month average wastewater flow (MMADF) volume < 3.00 MGD, 7
days/week.

3) Maximum daily wastewater flow (MDF) volume <4.00 MGD

4) Peak wastewater flow (PF) rate = 5.00 MGD
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b. Pollutant Concentrations and Loadings

1) The following maximum influent wastewater pollutant concentrations and loadings
are assumed in the design of Anoxic Reactor #1 at the maximum day influent
wastewater flow volume <4.00 MGD:

Table #9
BNR System Influent Pollutant
Concentrations and Loadings

Maximum
Pollutant
ConcentrationV Loading®

BOD 1,000 mg/L 33,360#/day
TSS 400 mg/L 13,344%#/day
TKN 300 mg/L 10,008#/day
Ammonia-N 200 mg/L 6,672#/day
FOG 130 mg/L 4,337#/day
TP 30 mg/L 1,000#/day
(DTable #6

3. Anoxic Reactor BOD and Nitrate Removal Process Design

a. Anoxic Reactor #1 will be operated in series as first stage anoxic activated sludge
reactor for biological nitrate removal and carbonaceous BOD removal in a four stage
biological nitrogen removal (BNR) system.

b. Anoxic Reactor #1 will be used as anoxic activated sludge reactor basin for removal of
carbonaceous BOD in the pretreated influent wastewater, and, for removal of nitrate
nitrogen contained in the mixed liquor flow recycled from downstream Nitrification
Reactor #2A.

c. Calculate MLVSS concentration required for carbonaceous BOD removal by
biological synthesis in Anoxic Reactor #1 at the minimum expected winter season
design mixed liquor temperature of 15°C

1) For BOD removal assuming a carbonaceous BOD removal rate of 0.40#
BOD/#MLVSS at 15°C and a carbonaceous BOD removal efficiency of 80%

33,360#BOD/day(0.80)
0.40

< 67,000#fMLVSS @ 15°C
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d. Calculate MLVSS concentration required for removal of nitrate nitrogen in the mixed
liquor recycled from Nitrification Reactor #2.

1) Calculate TKN concentration and loading to be nitrified assuming a 3% nitrogen
uptake rate for synthesis of carbonaceous BOD; NN = 300 mg/L — 0.03 (1,000
mg/L) < 270 mg/L; TKN/day to be nitrified = (270 mg/L)(8.34)(4.00 MGD) =
9,007#TKN nitrified/day, 7 days/week.

2) Calculate the nitrate nitrogen in recycled mixed liquor assuming 100% of TKN into
Nitrification Reactor #2 is nitrified, assuming a 100% sludge recycle rate from the
Final Clarifier; and assuming a maximum nitrate recycle flow rate of 400% which

_ 40+10(R4S) 50
10 +10(RAS) +40 60

discharged from Nitrification Reactor #2.

= (.83 = 83% of the total flow rate that would be

#NO;3-N recycled =0.83(9,007#TKN nitrified/day)
= 7,476#N0Os-N/day denitrified

3) For NOs-N removal assuming a denitrification rate > 0.072#NO3-N/#MLVSS at
15°C

7,476#N0;-N/day
0.072

< 104,000#MLVSS @ 15°C

;therefore, #MLVSS for nitrate nitrogen removal governs the minimum biomass
weight required and therefore the design MLVSS = 104,000# and #MLSS =
104,000/0.75 < 139,000# assuming MLVSS/MLSS = 0.75

e. The maximum MLSS concentration required in Anoxic Reactor #1 is calculated as
follows:

1) At anoxic basin volume = 3.20 MG

~ 139,000#MLSS

MLSS = (3.2 MG)(8.34)

=5,200 mg/L < 6,000 mg/L
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f. Calculate the hydraulic detention time in Anoxic Reactor #1 assuming the total flow
volume into the anoxic reactor =4.00 MGD inflow volume + 1Q RAS rate + 4Q nitrate
mixed liquor recycle flow rate =4.00 MGD + 4.00 MGD (RAS) +4.00 MGD(4) =24.0
MGD = 16,800 gpm

1) HDT(min) = 3,200,000 gallons
16,800 gpm =190 min

=3.2 hrs

4. Anoxic Reactor #1 Mixing and Aeration Equipment Design

a. Evaluate the mixing requirements in Anoxic Reactors #1 A & #1B:

1) Calculate the BHP required for mixing 4,000 mg/L to 6,000 mg/L TSS
concentration = 50 HP/MG using directional mix jet headers.

2) BHP required for mixing:
a) in Anoxic Reactor #1 =50 HP(3.20 MG) = 160 HP <200 HP

b) two 200 HP jet recirculation flow pumps and two directional mix jet aeration
headers are provided for tank mixing and mixed liquor solids suspension in
Reactor #1.

b. Calculate the oxygen transfer rate required in Anoxic Reactor #1 under normal
operating conditions when the downstream Nitrification Reactor #2 is in service

1) Calculate the maximum oxygen transfer requirement for BOD synthesis assuming
an oxygen demand = 0.60#O2/#BOD and 80% BOD removal

0.60#0,/#BOD(33,360#BOD/day)(0.80)
AOTR = 7 = 667#0,/hr (max)

2) Calculate the maximum oxygen available in recycled nitrate for carbonaceous BOD
and a removal in Anoxic Reactor #1 assuming a nitrate recycle rate of 4Q = 400%;
RAS rate = 1Q = 100%; a recycled nitrate nitrogen fraction = 0.83 or 83%; and an
oxygen supply of 2.86#0,2/#NOs3-N.

AQOTR; = #0O; /hr available from NO3-N

(9,007#TKN/day nitrified)2.86(0.83)

AOTR,= N = -891#0,/hr (max)
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3) Calculate the maximum oxygen transfer requirement for endogenous respiration
where the volume in Reactor #1 is approximately 31% of the total activated sludge
volume reactor volume calculated as follows:

Reactor Volume %V?j:;z?l
Anoxic Reactor #1 3.20 MG 31%
Nitrification Reactors #2 3.50 MG 34%
Anoxic Reactor #3 2.95 MG 29%
Aerobic Reactor #4 0.55 MG 6%
Total Reactor Volume 10.20 MG 100%
AOTR = (33,360#BOD/day)(0.80#0O, /#B0OD)(0.31) _ 345#0,/hr (max)

24

4) Calculate the total amount of oxygen required in Anoxic Reactor #1:

AOTR (totay = AOTR; - AOTR2 + AOTR;

667#02/hr-891#02/hr+345#0,/hr = 121#0,/hr (max)
5) Calculate the required corresponding standard oxygen transfer rate required:

Css

SOTR = AOTR =
BCsw-DO)a(1.024)"

Where DO < 0.30 mg/L (maximum D.O. in Reactor #1)

B = 0.90

o = 0.80 @ 3,000 to 6,000 mg/L MLSS with subsurface
jet aeration units

1.024(1-29 = 1268 @ T=30C

Cw = 7.63 mg/L @ sea level, 30°C @ max. mixed liquor
temperature

Cs = 9.20 mg/L @ sea level, @ 20°C

Site Altitude < 100 feet
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Pressure

Correction Factor > 0.995
0.995)(14.7)+(0.5)(0.433)(28.0
o L [0:999)(14.7)+(0.5)(0.433)28.0)
14.7
= 7.63 mg/L(1.407) =10.73 mg/L
14.7+(0.5)(0.433)(28.0
Css = 9.20[ ( )1(47 X )]

= 9.20 mg/L(1.412) = 12.99 mg/L

* Reactor basin liquid depth = 28.0 ft.

12.99
SOTR =  AOTR
[(0.90)(10.73)-0.3]0.80(1.268)
SOTR = 1.37(AOTR)
SOTR < 1.40(121) < 200#0a/hr (max)

6) Calculate subsurface aeration equipment air sparging requirements:
a) The oxygen available per cfm per hour @ 20°C and 1 atm
x = 0.23 (0.075#/ft*)(60 min/hr)
= 1.035#02/cfm/hr

b) e = subsurface diffuser oxygen stripping or transfer efficiency at liquid depth =
28.0 ft. =36%

c) scfm required = SOTR
(1.035)(0.36)
scfm = 200#0/HR
(1.035)(0.36) <600 scfim (max)
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d) The maximum blower pressure with jet nozzles installed 40 = 3.33” above the
basin floor at 28.0 ft. maximum liquid depth — 3.33 ft. = 24.67 ft. jet nozzle air
sparge submergence

=(25.0 1t.)(0.433) + 1.00 psi = 11.9 psi < 12.0 psi including pressure loss in air
supply lines and in jet nozzle diffusers

7) Oxygen transfer in Reactor #1 can be provided by the directional jet nozzles if
compressed air is supplied from the blowers to the nozzles. The jet aeration headers
can be operated to provide mixing only without oxygen transfer, or, with air supply
to provide mixing and oxygen transfer. Each jet header unit can be individually
operated with or without aeration to supply compressed air to the jet nozzles.

8) Oxygen in Anoxic Reactor #1 will normally be provided by nitrate oxygen
contained in the mixed liquor recycle flow pumped from the downstream
Nitrification Reactor #2.

9) The total emergency air sparging capacity of the jet aeration mixing system in
Reactor #1 is approximately 8,650 scfm providing a maximum oxygen transfer rate
>2,000#02/hr (AOTR) with air supplied by up to 4 — 200 HP positive displacement
blowers each rated at 2,400 scfm at 11.82 psi.

10) If Reactor #2 must be taken out of service, Reactor #1 can be operated in this
emergency condition as an aerobic reactor for BOD and TKN removal if the
upstream DAF Pretreatment Systems are operated with higher efficiency chemical
coagulation and flocculation to reduce reactor influent BOD concentrations down
to < 800 mg/L and TKN down to < 275 mg/L. In the event of a shutdown of
downstream Nitrification Reactor #2, the air supply blowers normally used for
Reactor #2 can be operated to supply compressed air to the jet system in Reactor
#1 if Reactor #1 must be operated as an aerobic nitrification reactor.
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5. Expected Effluent Quality at the Maximum 7 Day Discharge Flow Volume = 3.00 MGD

a. To insure a conservative design approach the following maximum Reactor #1 effluent
pollutant concentrations and loadings are assumed for the design of downstream
Nitrification Reactors #2 at the maximum day throughput flow volume of 4.00 MGD:

Table #10
Reactor #1 Effluent
Pollutant Concentrations and Loadings

Pollutant Maximum Maximum
Concentration Loading
BOD 1,000(0.20) = 200 mg/L 6,672#/day
TKN 270 mg/LY 9,007#/day
NH3-N 150 mg/L® 5,004#/day
TP 25 mg/L® 834#/day
0&G 200(0.20) = 40 mg/L 1,334#/day

(TKN = 300 mg/L — 0.03(1,000 mg/L BOD) = 270 mg/L
@NH;-N will rise from 100 mg/L up to approximately 150 mg/L in the Reactors
GITP = 30 mg/L — 0.005(1,000 mg/L BOD) = 25.0 mg/L

J. Nitrification Reactors #2A (New) and #2B (Modification)

1. General Description

a. One new 152 ft. dia. x 26 ft. liquid depth, 3.50 MG volume above grade concrete
tank is provided as second stage, aerobic, activated sludge Nitrification Reactor
to provide TKN and ammonia removal by biological nitrification.

b. A portion of the outer ring of the existing Crom tank can be optionally operated to
provide an additional aerobic nitrification reactor volume of up to 0.75 MG, thereby
increasing the total nitrification reactor process volume to approximately 4.25 MG.

c. Nitrification Reactor #2 can also be operated to provide complete single stage BOD
and Ammonia removal in the event that Anoxic Reactor #1 must be taken out-of-
service if the upstream DAF Pretreatment Systems are operated with higher efficiency
chemical coagulation and flocculation to reduce reactor influent BOD concentrations
down to < 800 mg/L and TKN down to <275 mg/L.
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2. Design Assumptions

a. Wastewater Flow

1) Average wastewater flow (ADF) volume < 2.60 MGD, 7 days/week

2) Maximum month average wastewater flow (MMADF) volume < 3.00 MGD, 7

days/week.

3) Maximum day wastewater flow (MDF) volume < 4.00 MGD

4) Peak wastewater flow (PF) rate = 5.00 MGD

b. Pollutant Concentrations and Loadings

1) Maximum influent pollutant concentrations and loadings in the Nitrification

Reactor #2 influent wastewater flow volume @ 4.00 MGD:

Table #11

Nitrification Reactor #2 Influent

Pollutant Concentrations and Loadings

Pollutant Concentration Maximum Loading
BOD 200 mg/L 6,672#/day
TSS (MLSS) 4,000 to 6,000 mg/L | -
TKN 270 mg/LM 9,007#/day
NH3-N 150 mg/L 5,004#/day
TP 25 mg/L 834+#/day
0&G 40 mg/L 1,334#/day
(UNN = 300 mg/L TKN - 0.03(1,000 mg/L BOD) = 270 mg/L
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3. Nitrification Reactor Process Design (Winter Conditions)

a. Calculate MLVSS and MLSS concentrations required for BOD and ammonia removal
at the expected minimum winter season design mixed liquor temperature in Reactor #2
=15C

1) For BOD removal assuming a carbonaceous BOD removal rate = 0.40#BOD/#
MLVSS @ 15°C:

6,672#BOD/day
0.40

<17,000#MLVSS @ 15°C

2) For TKN removal assuming a nitrification rate of 0.08#TKN/# MLVSS at 15°C:

9,007#BOD/day
0.08

< 113,000#MLVSS @ 15°C

3) The required MLVSS and MLSS concentrations in reactor for BOD removal and
nitrification at the 15°C minimum winter season operating temperature assuming
MLVSS/MLSS =0.75

17,0004+113,000%
(8.34)(3.50 MG)

130.000MLVSS
B3H(B50MG) T

4,454 mg/L

T =5,938 l’l’lg/L MLSS

< 6,000 mg/L £ MLSS @ 15°C

Assume MLSS < 6,000 mg/L in Nitrification Reactors #2A and #2B during winter
season for conservative design approach.

4) The required MLVSS and MLSS concentrations in reactor for BOD removal and
nitrification at the 15°C minimum winter season operating temperature assuming
MLVSS/MLSS =0.75

17,0004+113,000%
(8.34)(4.25 MG)

130,0004MLVSS
(8.34)(4.25 MG)

= 3,668 mg/L MLVSS
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3,668 mg/L

R = 4,890 mg/L MLSS
< 5,000 mg/L + MLSS @ 15°C

Assume MLSS < 5,000 mg/L in Nitrification Reactor #2 during winter season for
conservative design approach

5) If the MLSS concentration in the Nitrification Reactors is 5,000 to 6,000 mg/L,
then the MLSS concentration in Anoxic Reactor #1 will be approximately 5,000 to
6,000 mg/L if return sludge is pumped back into Reactor #1.

4. Nitrification Reactors #2 Process Design (Summer Conditions)

a. Calculate MLVSS and MLSS concentrations required for BOD and ammonia removal
at the expected average summer season design mixed liquor temperature in Reactor #2
=25°C

1) For BOD removal assuming a carbonaceous BOD removal rate = 0.45# BOD/#
MLVSS @ 25°C:

6,672#B0OD/day
0.45

< 15,000#MLVSS @ 25°C

2) For TKN removal assuming a nitrification rate of 0.10 #TKN/# MLVSS at 25°C:

9,007#TKN/day
0.10

<90,070#MLVSS @ 25°C

3) The required MLVSS and MLSS concentrations in the total reactor volume for
BOD removal and nitrification at the 25°C average summer season operating
temperature assuming MLVSS/MLSS = 0.75

15,000 + 90,070% _
(8.34)(3.50 MG)

105,0704MLVSS
(8.34)(3.50 MG)

= 3,600 mg/L MLVSS

3,600 mg/L

075 = 4,800 mg/L MLSS

< 5,000 mg/L £ MLSS @ 25°C
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Assume MLSS < 5,000 mg/L in Nitrification Reactor #2 during summer season
for conservative design approach.

4) Ifthe MLSS concentration in Nitrification Reactor #2 is 5,000 mg/L then the MLSS
concentration in Anoxic Reactor #1 will be approximately 5,000 mg/L if return
sludge is pumped back into Reactor #1.

5. Calculations indicate that the 3.50 MG minimum volume Nitrification Reactor #2 will be
of adequate total volume for accomplishing the required winter season BOD and TKN
(ammonia) removal. The use of subsurface jet aeration equipment in Reactor #2 will insure
maximum operating temperatures in the activated sludge treatment process during the
winter season. If winter season aeration basin mixed liquor temperatures cannot be
maintained at approximately 15°C, then to achieve adequate TKN removal efficiency, the
MLSS concentration can be increased above 6,000 mg/L and/or upstream pretreatment
efficiency must be improved by increased chemical dosage in the DAF Cells to reduce the
TKN loading on the downstream multi-stage activated sludge treatment system.

6. Nitrification Reactor #2 Mixing Equipment Design

a. Evaluate mixing requirements in Nitrification Reactor #2:

1) Calculate the BHP required for mixing a 4,000 to 6,000 mg/L MLSS concentration
= 50 HP/MG using directional mix jet aeration manifold in Reactor #2:

BHP required = 50 HP(3.50 MG) = 175 HP in Reactor #2
2) Two new 200 HP jet recirculation pumps and six directional mix jet aeration
headers are provided in the Nitrification Reactor #2 tank for suspension and mixing

of mixed liquor biomass solids.

7. Nitrification Reactor #2 Aeration Equipment Design

a. Calculate the maximum oxygen transfer rate required in Nitrification Reactor #2:

1) Calculate the oxygen transfer requirement for BOD synthesis assuming 80% BOD
removal in upstream Anoxic Reactor #1:

0.60#0,/#BOD/day)(6,672#BOD/d
AOTR, - 260%0: a;)( ay)

= 167#0,/hr (max)

2) Calculate the oxygen transfer requirement for nitrification:

AOTR< (4.57#O,/H#TKN)(9,007#TKN/day nitrified)
2= 24

= 1,715#0,/hr (max)
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3) Calculate the oxygen transfer requirement for endogenous respiration where
Nitrification Reactor #2 is approximately 44% of the total activated sludge volume:

33,360#B0OD/day)(0.80#0,/#BOD)(0.44
AOTR, y><24 ,/#BOD)(0.44)

= 489#0,/hr (max)

4) Calculate the total maximum oxygen transfer rate required in Nitrification Reactor
#2:

AOTR(total) < AOTR; + AOTR; + AOTR;
= 167#0y/hr+1,715#0,/hr+489#0,/hr = 2,371#0x/hr < 2,500#0,/hr (max)

5) Calculate the required corresponding maximum standard oxygen transfer rate

required:
Css
SOTR = AOTR >0
BCsw-DO)a(1.024) "

Where DO < 2.0 mg/L (average DO in Reactor #2)

B3 = 0.95

o = 0.85 @ 4,000 to 6,000 mg/L MLSS with
subsurface slot jet aeration manifolds

Maximum MLSS

temperatures = 30°C

1.024(T-20) = 12677 @ T= 30°C

Cw = 7.63 mg/L @ sea level, 30°C

Cs = 9.20 mg/L @ sea level, 20°C

Site Altitude < 100 feet

Pressure Correction Factor > 0.995
0.995)(14.7)+(0.5)(0.433)(26.0

o L [©0999)(14.7)+0.5)(0.433)26.0)

14.7

- 7.63 mg/L(1.378) = 10.51 mg/L
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14.7+(0.5)(0.433)(26.0)
14.7

= 9.20 mg/L(1.383) = 12.72 mg/L

* Reactor basin liquid depth = 26 ft.

12.72
TR -  AOTR
50 OTR F0.95)(10,51)2.0]0.85(1.2677)
SOTR = 1.48(AOTR)
SOTR < 1.50(2,500#0,/hr) < 3,750#0,/hr (maximum)

b. Calculate subsurface aeration equipment air sparging requirements:
1) The oxygen available per cfm per hour =
x = 0.23 (.075#/ft*)(60 min/hr)
= 1.035#02/cfm/hr @ 68°C inlet air

2) e =subsurface coarse bubble diffuser oxygen stripping or transfer efficiency at
26 ft. liquid depth = 38% in Reactor #2A

3) scfm required = SOTR
(x)(e)
3,750#0,/hr

= = <
scfm #2A 1.035)(038)~ 9,600 scfm (max)

4) The maximum blower pressure in Reactor #2A with jet nozzles installed 30” above
the basin floor at 26.0 ft. maximum liquid depth — 2.50 ft. = 23.5 ft. jet nozzle air
sparge submergence =

=(23.5 1t.)(0.433) + 1.30 psi = 11.50 psi < 12.0 psi including pressure drop in air
supply lines and in jet nozzle diffusers
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c. Oxygen transfer and mixing is provided in Nitrification Reactor #2 by operation of six
directional mix subsurface jet aeration manifolds with three manifolds installed on each
of the two jet aeration headers each with 110 slot jet nozzles. Flow recirculation for
each jet header is provided by one 200 HP end suction sewage pump rated at 11,000
gpm at 47 ft. Each jet pump has a constant speed drive motor. The design air sparging
capacity of the two jet aeration manifolds is approximately 9,600 scfm total providing
a maximum total oxygen transfer rate = 2,500#0/hr (AOTR) = 3,860#0/hr (SOTR)
with air supplied by four 200 HP positive displacement blowers each rated at
approximately 2,400 scfm at 11.82 psi. A fifth 200 HP blower is provided as an
installed standby.

d. Oxygen transfer in Reactor Zone #2B of the outer ring of the existing Crom tank can
be provided by operation of one or two existing 30 HP submersible pump SAMs aerator
units if compressed air is supplied from the blowers to the units. The SAMs units can
be operated to provide mixing only without oxygen transfer, or, with air supply to
provide mixing and oxygen transfer. Each SAMs unit can be individually operated
with or without aeration whether or not the dedicated blower is operated to supply
compressed air to the SAMs unit. The air sparging capacity of each SAMs unit is
approximately 1,400 scfm per unit provided an oxygen transfer rate > 100#O/hr
(AOTR) per unit with air supplied by one dedicated 75 HP positive displacement
blower rated at 1,400 sfcm at 9.5 psi.

K. Nitrate Recycle Pump Station (New)

1. General

a. A new Nitrate Recycle Pump Station is provided to recirculate mixed liquor containing
nitrate nitrogen produced in Nitrification Reactor #2A back into Anoxic Reactor #1.

b. A Nitrate Recycle Flow Volume of up to 400% of the throughput wastewater flow
volume is required to achieve efficient nitrate nitrogen removal in Anoxic Reactor #1.

2. Design Assumptions

a. Maximum 7 Day Wastewater Flow Volume = Q7 = 4.00 MGD = 2,800 gpm, 24
hours/day, 7 days/week

b. Peak Daily Wastewater Flow Volume = Q(max) = 5.00 MGD = 3,500 gpm

c. Maximum Nitrate Recycle Flow Rate = 400% = 4Q = 4.0(4.00 MGD) = 16.0 MGD =
11,200 gpm, 24 hours/day
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3. Pump Selection

Two new 30 HP, end suction pumps are provided in the Nitrate Recycle (NR) Pump
Station.

Each pump is rated at 5,600 gpm @ 40 ft. total head when operated at full speed.
Operation of two pumps in parallel is required to provide the maximum nitrate recycle

total pumping capacity required = 4Q (Nitrate Recycle) = 4Q = 4(4.00 MGD) = 16
MGD = 11,200 gpm = 5,600 gpm/pump.

4. Variable Speed Drive Controls

a.

Each pump is provided with variable speed drive motor controls for control of the
pumping rate back into Anoxic Reactor #1.

The operator can manually select and set the desired effluent pumping rate for the flow
controller to automatically control and maintain the required pump speed to provide
the selected flow pumping rate measured by the downstream magnetic flow meter.

5. Discharge Flow Meter

a. One new 20” dia. magnetic flow meter is provided in the NR pump station

discharge header to accurately measure, indicate, totalize, and allow manual
control of the flow rate and volume of mixed liquor nitrate recycle flow pumped
from Nitrification Reactor #2 back into Anoxic Reactor #1.

The flow meter can be used in combination with downstream flow control valve to
maintain a desired set point flow rate from Nitrification Reactor #2 into Anoxic Reactor
#1 in the event automatic flow control is out of service, or manual flow control is
preferred.

L. Anoxic Reactor #3 (Modification)

1.

General Description

The outer ring of the existing Crom MLE tank will be retrofitted to function as the new
third stage Anoxic Reactor #3 in the four stage BNR treatment system.

A minimum of approximately 75% of the outer ring volume will be used for anoxic
activated sludge treatment as a post denitrification reactor downstream of new
Nitrification Reactor #2 for final nitrate nitrogen removal with optional supplemental
carbon source solution dosage.
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2. Design Assumptions

a. Wastewater Flow
1) Average wastewater flow (ADF) volume < 2.60 MGD, 7 days/week

2) Maximum month average wastewater flow (MMADF) volume < 3.00 MGD, 7
days/week.

3) Maximum day wastewater flow (MDF) volume < 4.00 MGD
4) Peak wastewater flow (PF) rate = 5.00 MGD
b. Pollutant Concentrations & Loads

1) Influent pollutant loadings of influent wastewater @ 4.00 MGD, 7 days/week
from Nitrification Reactor #2

Table #12
Anoxic Reactor #3 Influent
Pollutant Concentrations and Loadings

Pollutant Concentration Loading

BOD <20 mg/L 667#/day
TSS (MLSS) 4,000 to 6,000 mg/L -
TKN < 4mg/L 133#/day
NHs-N < 1mg/L 33#/day
TP <25 mg/L 834#/day
NO3-N <70 mg/L V@ | 1,751#/day V@

(DThe design mixed liquor recycle flow rate from Nitrification Reactor #2
back to Anoxic Reactor #1 is 400% of the maximum throughput wastewater
flow rate = 4Q + 100% sludge Return Rate = 1Q for a Total Recycle Rate =
5Q. This nitrate recycle flow rate will result in removal of approximately
83% of the nitrate produced in Nitrification Reactor #2 assuming that 100%
of the nitrate nitrogen is produced in Reactor #2 for a conservative design.
The calculated concentration of NO3-N produced in Nitrification Reactor #2
=300 mg/L TKN - 0.03 (1,000 mg/L BOD) =270 mg/L NOs-N = (4.00
MGD)(8.34)(270 mg/L NO3-N) = 9,007#NOs-N produced/day of which
83% is removed by denitrification in Anoxic Reactor #1 leaving
0.17(9,007#N0O;3-N) = approx. 1,531#NOs-N/day = 46 mg/L in the mixed
liquor discharged to Anoxic Reactor #3.

@For conservative design approach assume the maximum NO;-N
concentration and loading discharged into Anoxic Reactor #3 =46 mg/L(1.5)
=70 mg/L = 2,335#/day (including 50% safety factor)
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c. Nitrate Removal Requirement
1) Nitrate nitrogen concentration must be in order for the final effluent total nitrogen
concentration to be 15.6 mg/L including approximately < 1 mg/L ammonia nitrogen

and approximately 1.0 mg/L to 2.0 mg/L organic nitrogen in the final effluent TSS.

3. Anoxic Reactor #3 Nitrate Removal Process Design

a. The Anoxic Reactor #3 zone of the outer ring of the Crom tank will have a minimum
volume of approximately 2.20 MG and a maximum volume of approximately 2.95 MG.
The outer ring of the existing Crom tank will be retrofitted and operated to function as
third stage Anoxic Reactor #3 to provide final nitrate nitrogen removal by biological
denitrification using supplemental carbon source dosage.

b. Calculate MLVSS and MLSS concentrations required at the 2.20 MG minimum reactor
volume for nitrate removal at the minimum expected winter season design mixed liquor
temperature in Reactor #3 of 15°C at the design influent flow rate of 4.0 MGD when
treated wastewater is discharged by gravity from Nitrification Reactor #2.

1) For NOs-N removal assuming a nitrate removal rate = 0.05#¥NO3;-N/#MLVSS at
15°C using a methanol or equal organic carbon food source:

2,335#N05-N

< ]
0.05 <47,000#MLVSS @ 15°C

2) The required total MLVSS and MLSS concentrations in the 2.20 MG reactor
basin volume for NO3-N removal at the 15°C winter season operating temperature
assuming MLVSS/MLSS = 0.80

ATO00KMLVSS
(83H(220MG) oM
2,562 mg/L
227 2= —3415mg/L MLSS @ 15°C
0.75
< 4,000 mg/L MLSS

Assume MLSS = 4,000 mg/L to 6,000 mg/L during winter season to achieve
complete nitrification and denitrification using supplemental carbon source
dosage into Anoxic Reactor #3.
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c. Calculate the hydraulic detention time in Reactor #3

B 2,200,000 gallons
(4.00 MGD)(2.0)(694 gpm/MGD)

HDT =396 min= 6.6 hours

@ 100% return sludge rate from the Final Clarifier

d. Calculations indicate that the proposed 2.20 MG to 2.95 MG volume Anoxic Reactor
#3 Activated Sludge Basin is adequate for accomplishing the required winter season
final stage NOs-N removal down to an activated sludge basin temperature of 15°C. If
winter season aeration basin mixed liquor temperatures cannot be maintained above
15°C, then to achieve adequate Nitrate removal efficiency, the MLSS concentration
must be increased above 6,000 mg/L; and/or upstream pretreatment efficiency must be
improved by increased chemical dosage in DAF Cells to reduce the TKN loading on
the downstream multi-stage activated sludge treatment system.

4. Anoxic Reactor #3 Mixing Equipment Design

a. Evaluate Mixing and Aeration requirements in Anoxic Reactor #3:

1) Bhp required for mixing 4,000 mg/L to 6,000 mg/L TSS concentration = 30
HP/MG using floating downpumping mixers.

bhp required = 30 HP/MG (2.95 MG) <90 HP

2) Six existing 50 HP submersible pump SAMs units will be operated without air to
provide complete mixing and biomass solids suspension in Reactor #3.

5. Carbon Source Dosage Requirements

a. Calculate the theoretical carbon source dosage requirement in Anoxic Reactor #3
assuming the maximum reactor influent NO3-N concentration contained in the mixed
liquor discharged from upstream Nitrification Reactor #3 < 50 mg/L

1) Methanol requirement =

2.47 (NOs-N concentration) +
1.53 (NO2-N concentration) +
0.87 (DO concentration)

where NOs3-N < 50 mg/L
NO2-N < I mg/L
DO <2.0mg/L
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2)

3)

4)

5)

CH:OH =

2.47 (50 mg/L) + 1.53 (1 mg/L) + 0.87 (2.0 mg/L)

123.5+1.53+1.74

127 mg/L < 150 mg/L
#CH3OH/day required <
(150 mg/L)(8.34)(4.00 MGD) = 5,004#/day

@ 6.5#/gal and 600,000 mg/L BOD concentration, the calculated gpd of methanol
solution required =

5,004#/day

mz 769 gpd < 800 gpd < 35 gphr methanol solution

assuming an alternative non-flammable carbon source (CS) solution with a BOD
concentration of approximately > 720,000 mg/L and the CS solution weight =
11.2#/gal will be used instead of methanol, the calculated gpd of CS solution
required=

5,004#day <600,000

=372gpd=<4 =17 gph
11.2#/gal 720,000) 372 gpd < 400 gpd = 17 gphr

b. Two new carbon source (CS) solution pumps are provided each rated at 3 to 30 gphr
@, 60 psi as specified in Section S.

M. Aerobic Reactor #4 (Modification)

1. General Description

a.

The center section of the outer ring of the existing Crom MLE tank will be retrofitted
to function as the new fourth stage Aerobic Reactor #4 in the four stage BNR treatment
system.

Aerobic Reactor #4 will be used for aerobic activated sludge treatment as a polishing
reactor downstream of Anoxic Reactor #3 for final BOD and ammonia nitrogen
removal.
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2. Design Assumptions

a. Wastewater Flow

1) Average wastewater flow (ADF) volume < 2.60 MGD, 7 days/week

2) Maximum month average wastewater flow (MMADF) volume < 3.00 MGD, 7

days/week.

3) Maximum day wastewater flow (MDF) volume < 4.00 MGD

4) Peak wastewater flow (PF) rate = 5.00 MGD

b. Pollutant Concentrations & Loads

1) Influent pollutant loadings when influent wastewater @ 4.00 MGD, 7 days/week

from Anoxic Reactor #3:

Aerobic Reactor #4 Influent

Table #13

Pollutant Concentrations and L.oadings

Pollutant Pollutant Pollutant
Concentration Loadings
BOD <10 to 30 mg/L < 1,000#/day
TSS (MLSS) 4,000 to 6,000 -
0&G <2.0mg/L 67#/day
NH3-N <10.0 mg/L® 334#/day
NO2-N <3.0mg/L 100#/day
TP <25.0 mg/L 834#/day

(DFor conservative design approach assume the maximum BOD concentration and loading

discharged into Aerobic Reactor #4 < 30 mg/L = 1,000#/day

@For conservative design approach assume the maximum NH;-N concentration and

loading discharged into Aerobic Reactor #4 < 10 mg/L = 334#/day

c. Soluble BOD Removal Requirement

1) Soluble BOD concentration should be reduced to approximately 2 mg/L or less.

2) Any ammonia nitrogen produced in upstream Anoxic Reactor #3 by the
denitrification process or by cell lysing due to endogenous respiration will be

reduced to < 1 mg/L by nitrification in Aerobic Reactor #4.
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3. Aerobic Reactor #4 BOD and Ammonia Removal Process Design

a. The center section of the existing Crom tank will be retrofitted and operated to function
as a fourth stage aerobic polishing reactor for final removal of any soluble BOD and
ammonia nitrogen in the effluent of the Anoxic Reactor #3 zone by simultaneous
carbonaceous BOD removal by aerobic synthesis and ammonia removal by
nitrification. Aerobic Reactor #4 will have a volume of approximately 0.55 MG.

b. Calculate MLVSS and MLSS concentrations required in the 0.55 MG reactor for BOD
and ammonia removal at the minimum expected winter season design mixed liquor
temperature in Reactor #4 of 15°C at the design maximum influent flow of 4.00 MGD
when treated wastewater flow from Anoxic Reactor #3.

1) For BOD removal assuming a BOD removal rate = 0.40#BOD/#MLVSS @ 15°C:

1,000#BOD/day
0.40

<2,500#MLVSS @ 15°C

2) For final ammonia removal assuming a nitrification rate = 0.06# NH3-N/#MLVSS
@ 15°C and assuming a maximum ammonia nitrogen concentration of 10 mg/L
and loading in the Anoxic Rector #3 effluent = 334#/day

334#NH;-N/day
0.08

<4,200#MLVSS @ 15°C

3) The required total MLVSS and MLSS concentrations in the 0.55 MG aeration basin
volume for BOD removal and nitrification at the 15°C winter season operating
temperature assuming MLVSS/MLSS = 0.75

2,500 + 4,200#
(8.34)(0.55 MG)

6700SMLVSS
(834)(0.55 MG) — 08

1,460 mg/L

< [¢]
73 < 2,000 mg/L MLSS @ 15°C

Assume MLSS > 2,000 mg/L during winter season for complete carbonaceous
soluble BOD removal and ammonia nitrogen removal.
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c. Calculate the hydraulic detention time in Reactor #4

3 550,000 gallons
(4.0 MGD)(2.0)(694 gpm/MGD)

HDT =99 min= 1.65 hours

@ 100% return sludge rate from the Final Clarifier

d. Calculations indicate that the proposed 0.55 MG Aerobic Reactor #4 Activated Sludge
Basin is adequate volume for accomplishing the required, winter season polishing step
of BOD and ammonia removal down to an activated sludge basin temperature of 15°C.
The use of subsurface coarse bubble aeration equipment in the aeration basin will insure
maximum operating temperatures in the aerobic activated sludge treatment process
during the winter season. If winter season aeration basin mixed liquor temperatures
cannot be maintained above 15°C, then to achieve adequate Ammonia removal
efficiency, the MLSS concentration must be increased and/or upstream pretreatment
efficiency must be improved by increased chemical dosage in DAF Cell to reduce the
BOD and TKN loading on the downstream Multi-Stage Activated Sludge Treatment
System.

4. Aerobic Reactor #4 Aeration and Mixing Equipment Design

a. Evaluate Mixing and Aeration requirements in Aerobic Reactor #4:
1) Mixing Requirements

a) cfm required for mixing 4,000 mg/L to 6,000 mg/L MLSS concentration = 20
scfim/1,000 ft* in 550,000 gallon volume tank = 73.5 x 10°ft>

cfm = (73.5 x 10*t*)(200 cfm) = 1,500 scfm

b) a new coarse bubble diffused aeration system is provided in Reactor #4 for
oxygen transfer and complete mixing, and, the air sparging capacity of the
diffuser system is over 2,000 scfm with compressed air supplied by existing
125 HP positive displacement blowers each rated at 1,400 scfm @ 9.5 psi.

2) Oxygen Transfer Requirements

a) Calculate the maximum oxygen transfer rate required in Aerobic Reactor #4
assuming excess BOD from carbon source dosage < 30 mg/L = 1,000#/day and
influent ammonia nitrogen loading = 250#/day

(1) oxygen demand for carbonaceous BOD synthesis @ 0.60#O./#BOD

0.60#0,/#BOD(1,000#BOD/day)

AOTR,= N

< 254#0,/hr
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(2) oxygen demand for endogenous respiration occurring in Aerobic Reactor
#4

(a) Total activated sludge biomass weight in Anoxic Reactor #1,
Nitrification Reactor #2, Anoxic Reactor #3 and Aerobic Reactor #4

Total reactor volume = 3.20 MG + 3.50 MG + 2.95 MG + 0.55 MG =
10.20 MG

% Total reactor volume in Aerobic Reactor #4

0.55 MG (100)= 6%
10.20 MG

(b) The calculated endogenous oxygen demand in Aerobic Reactor #4

33,360#BOD/day(0.80)(0.06)

AOTR2= 24

< 67#O,/hr

(3) Oxygen demand for nitrification of ammonia @ 4.57#0O/hr/ #NH3-N

(4.57)(334#NH;-N/day)
24

AOTR;= < 64#0,/hr

(4) Calculate the total oxygen transfer requirement in Aerobic Reactor #5 for
excess BOD synthesis plus endogenous respiration plus nitrification =
25#0s/hr + 67#02/hr + 64#0x/hr = 156#02/hr < 160#0O2/hr (AOTR)

b) Calculate the required corresponding maximum standard oxygen transfer rate

required:
Css
SOTR = AOTR 0
BCsw-DO)a(1.024)
Where DO = 2.0 mg/L (average DO in Aerobic Reactor #4)
B3 = 0.90
o = 0.80 @ 4,000 to 6,000 mg/L MLSS with subsurface
coarse bubble aeration diffusers
1.024(T-20 - 1.126 @ maximum T =25"C
Cw = 7.92 mg/L @ sea level, 25° C
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Cs = 9.20 mg/L @ sea level, 20" C

Site Altitude < 100 feet

Pressure
Correction Factor > 0.995
0.995)(14.7)+(0.5)(0.433)(20.0
e L0y |©999)(14.7)+(0.5)(0.433)20.0)
14.7
= 7.92 mg/L(1.290) = 10.21 mg/L
14.7+(0.5)(0.433)(20.0
Css = 9.20[ ( )1(47 X )]

= 9.20mg/L(1.295)=11.91 mg/L

* 18.0 foot deep aeration basin with the airgrid coarse bubble diffusers
installed 1.0 above the basin floor.

11.91
SOTR =  AOTR
[(0.90)(10.21)-2.0]0.80(1.126)
SOTR = 1.84(AOTR)
SOTR < 2.00(160) < 32040x/hr

c) Calculate subsurface aeration equipment air sparging requirements:
(1) The oxygen available per cfm per hour =
X =0.23 (0.075#/ft*)(60 min/hr)
= 1.035#0o/ctm/hr @ 68° inlet air

(2) e = subsurface coarse bubble diffuser oxygen stripping or transfer
efficiency at 20.0 average air sparge depth = 15%
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d)

(3) scfm required = SOTR
(x)(e)

scfm (average) = 320#02/HR
(1.035)(0.15) =2,061 scfm

< 2,100 scfm

(4) Max. design blower pressure with 19.0 ft. max. diffuser air sparge
submergence:

=(19.0 1t.)(0.433) + 1.0 psi =9.23 psi <9.5 psi (pressure loss plus pressure
drop in air supply lines and in airgrid air diffuser sparges)

Oxygen transfer is provided in Aerobic Reactor #4 by a new coarse bubble
diffused aeration system with 80 diffusers with a maximum air sparging
capacity of 1,900 scfm and maximum oxygen transfer efficiency of
approximately 200#Oy/hr.

Compressed air is provided to the coarse bubble diffusers by operation of one
or two existing 125 HP positive displacement blowers each rated at 1,400 scfm

@ 9.5 psi.

N. Clarifier Influent Flow Splitter & Flocculation Tank (New) For Existing

Clarifiers #1 & #2

1. Design Assumptions

a. Wastewater Flow

1)

2)

3)
4)
5)

6)

Average wastewater flow (ADF) volume < 2.60 MGD, 7 days/week

Maximum month average wastewater flow (MMADF) volume < 3.00 MGD, 7
days/week.

Maximum day wastewater flow (MDF) volume <4.00 MGD

Peak wastewater flow (PF) rate = 5.00 MGD

Maximum inflow rate with 100% sludge recycle rate = (4.00 MGD)(2) < 8.00 MGD

Maximum inflow rate with 200% sludge recycle rate = (4.00 MGD)(3.0) < 12.00
MGD
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b. Mixed Liquor Suspended Solids Concentrations
1) Minimum MLSS =4,000 mg/L
2) Maximum MLSS = 6,000 mg/L

2. General Description

a. One new clarifier influent flow splitter tank is provided to split flow into existing Final
Clarifier #1 and Final Clarifier #2.

b. The flow splitter tank will function as a flocculation tank for dosage and mixing of
coagulant and flocculant chemical solutions with the clarifier influent mixed liquor

flow.

3. Flocculation Tank Design Calculations

a. Flocculation Tank Sizing

1) One 15.0 ft. x 15.0 ft. x 14 ft. side water depth Flocculation Tank is provided for
mixing of chemical coagulant and flocculant solutions and the mixed liquor influent
flow into Final Clarifiers #1 and #2.

2) Tank volume < 25,000 gallons
3) Calculated Hydraulic Detention Times:

a) @ 4.00 MGD maximum design flow through rate plus 100% sludge return flow
rate = 8.00 MGD = 5,600 gpm total flow rate = 4.00 MGD/clarifier = 2,800
gpm/clarifier

25,000 gallons

HDT
5,600 gpm

> 4.4 minutes

b) @ 4.00 MGD maximum design flow through rate plus 150% sludge return flow
rate = 10.00 MGD = 7,000 gpm total flow rate = 5.00 MGD/clarifier = 3,500
gpm/clarifier

25,000 gallons

> 3. inut
7.000 gpm > 3.5 minutes

4. Clarifier Influent Flow Splitting and Control

a. Two 24” outlet lines are provided for discharge of mixed liquor from the Clarifier
Influent Flocculation Tank by gravity flow into the two Final Clarifiers.
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b.

Each 24” outlet line has a 24” magnetic flow meter and a downstream automatic
flow control valve for setting, adjusting and controlling of the wastewater flow
volume into each Final Clarifier. Normally, the total clarifier influent flow volume
will be equally split into the two Final Clarifiers.

O. Final Clarifiers #1 & #2 (Modification)

1. General Description

a. The two existing clarifiers will continue to be operated in parallel for final clarification
and recycle of biomass mixed liquor suspended solids settled in and removed from the
mixed liquor overflow from the activated sludge treatment process.

b. In order to improve TSS removal efficiency within the existing clarifier tanks, a
new rapid suction sludge removal mechanism will be installed in each of the two
Final Clarifiers.

2. Design Assumptions

a. Wastewater Flow

1)

2)

3)
4)

5)

6)

Average wastewater flow (ADF) volume < 2.60 MGD, 7 days/week

Maximum month average wastewater flow (MMADF) volume < 3.00 MGD, 7
days/week.

Maximum day wastewater flow (MDF) volume < 4.00 MGD
Peak wastewater flow (PF) rate = 5.00 MGD

Maximum influent flow rate with 100% sludge recycle rate = (4.00 MGD)(2) <
8.00 MGD

Maximum influent flow rate with 150% sludge recycle rate = (4.00 MGD)(2.5) <
10.00 MGD

b. Pollutant Concentrations and Loads

1)

Minimum design mixed liquor solids loadings rate at the average design throughput
flow rate = 4.00 MGD and with 100% sludge recycle rate @ 6,000 mg/L. MLSS
concentration =

(4.00 MGD)(6,000 mg/L)(8.34)(2.0)/24 = 16,680#/hr.
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2) Average design mixed liquor solids loadings rate at the average design throughput
flow rate = 2.60 MGD and with 100% sludge recycle rate @ 5,000 mg/L MLSS
concentrations =

(2.60 MGD)(5,000 mg/L)(8.34)(2.0)/24 = 8,688#/hr.

3. Calculate Clarifier Loading Rates

a. The two existing 110 ft. diameter x 12.0 ft. side water depth final clarifier concrete
tanks will each be retrofitted with a new rapid hydraulic suction sludge pickup
mechanism, surface skimmer and scum box and continue to be operated in
parallel and be used for final sedimentation of activated sludge solids.

b. Each 110 ft. dia. circular clarifier has an effective surface overflow diameter = 106 feet,
an effective surface overflow area =8,800 ft*; and an effective clarifier floor area =
9,498 ft3

c. Clarifier Volume = 850,000 gallons

d. Hydraulic Surface Loading Rates (HSLR)

3,000,000 gpd

HSLR (average) =
(average) 8,800 ft*(2)
< 170 gpd/ft*> @ average @ 3.00 MGD
: 4,000,000 gpd
HSLR (maximum) = ————

8,800 ft*(2)
<230 gpd/ft?> @ maximum @ 4.00 MGD

e. Maximum Solids Loading Rate (SLR) assuming an influent flow rate =4.00 MGD and
a 150% sludge recycle rate with a MLSS concentration < 6,000 mg/L

_ (4.00 MGD)(2.5)(8.34)(6,000 mg/L)

SLR 5
9,498 f%(2)

<27.0#/ft*/day @ maximum throughput flow rate = 4.00 MGD including 150%
sludge recycle flow
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f.  Minimum Hydraulic Detention Time (HDT) assuming a 150% sludge recycle rate

(850,000 gallons)(24)(2)
~(4,000,000)(2.5)

=4.0 hours (@ maximum influent flow rate = 4.00 MGD including 150% sludge
recycle flow

P. Return Activated Sludge (RAS) Pump Station (New)

1.

Four new 50 HP, 8-inch self-priming Return Activated Sludge (RAS) pumps are provided
in the Sludge Return Pump Station for the two Final Clarifiers. Two RAS Pumps are
provided for each Final Clarifier. The pumps are provided to recycle activated sludge from
the Final Clarifiers to Anoxic Reactor #1 and/or Nitrification Reactor #2.

Each pump is rated at 1,400 gpm @ 57 feet total head which is equivalent to a maximum
sludge recycle rate = 50% of the maximum design throughput flow rate = 2,800 gpm =
4.00 MGD.

One sludge return pump will normally be operated with each Final Clarifier at reduced
speed to provide a dedicated sludge recycle rate from each Clarifier of approximately 50%
of the throughput flow rate per clarifier = 2.00 MGD per pump. The third and fourth pumps
are provided as an installed standbys or for increased RAS pumping rates. Four sludge
return pumps operated in parallel can provide a maximum total sludge recycle rate =2Q =
200% = 2(4.00 MGD) = 8.00 MGD = 2.00 MGD/pump = 1,400 gpm/pump.

Two new 12” RAS magnetic flow meters are provided. One magnetic flow meter is
provided to accurately measure, indicate and totalize the sludge recycle flow for each
Final Clarifier. The flow meter is provided with a digital flow indicator and with a
downstream flow control valve to allow the sludge recycle flow from the clarifier to be
throttled and controlled.

Q. Sludge Wasting Requirements (Modification)

1.

Calculate the activated sludge (AS) process average F/M ratio:
a) #MLSS in AS process = (10.2 MG)(8.34)(5,000 mg/L)

=425,340#MLSS

33,360#BOD/day
= <0.078

F/M = .
b) F/ 425,340#MLSS —
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2.

At the expected F/M ratio of approximately 0.078#BOD/#MLSS, biosolids sludge must be
wasted at a rate of approximately 0.60#TSS/#BOD applied from the activated sludge
treatment system. At the design maximum 7 day BOD load of 33,360#/day approximately
20,000#/day (dry basis) of activated sludge biosolids must be wasted from the activated
sludge process each day to maintain the correct MLSS concentration in the multi-stage
Activated Sludge Treatment Process. Activated sludge will be wasted by being pumped
from the Final Clarifier sludge return pump station to new mechanical sludge thickeners
prior to discharge into existing Waste Activated Sludge Digester Basins #1 and #2 for
additional aerobic digestion, gravity thickening and decanting prior to being hauled to land
application sites for ultimate disposal.

Calculate volume of sludge produced assuming 1.0% solids in return sludge from the final
clarifier:

Sludge Volume 20,000#/day

(0.01)8.34

[A

240,000 gpd

The total maximum dry weight and volume of waste sludge to be produced by the treatment
system are therefore calculated to be approximately 20,000#ds/day and 150 gpm over 24
hours/day assuming a 1.0% waste sludge solids concentration.

R. Waste Activated Sludge Pump Station (New)

1.

Two new 10 HP Waste Activated Sludge (WAS) Pumps are provided in the new
Sludge Return Pump Stations to pump waste activated sludge from the two Final
Clarifier sludge return pump suction lines to the Waste Activated Sludge Aerobic
Digester Tanks.

Volume to be wasted from sludge return flow @ 10,000 mg/L minimum solids
concentration = 240,000 gpd = 167 gpm, 24 hours/day.

Each waste sludge pump is rated at 200 gpm @ 70 feet total head.

The waste sludge pump will normally be manually operated to pump waste sludge flow to
the Waste Activated Sludge Digesters from 12 to 24 hours/day at a flow rate ranging from
75 to 150 gpm.

One new magnetic flow meter is provided in the waste sludge pump discharge line to
accurately measure, indicate, and totalize the waste activated sludge flow pumped to
the Waste Activated Sludge Digester Basins. The flow meters are provided with a digital
flow indicator to allow the waste sludge pumping rate to be manually controlled by
adjusting the flow control valve downstream of the flow meter.
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S. Tertiary Filter Influent Pump Station (New)

1.

General Description

a.

One new pump station is required to transfer Final Clarifier effluent into the new
Tertiary Filters.

The new Tertiary Filter (TF) Influent Pumps are located in the new TF Enclosure
Building.

Design Assumptions

C.

d.

Average wastewater flow (ADF) volume < 2.60 MGD = 1,800 gpm, 7 days/week

Maximum month average wastewater flow (MMADF) volume < 3.00 MGD = 2,100
gpm, 7 days/week.

Maximum day wastewater flow (MDF) volume <4.00 MGD = 2,800 gpm

Peak wastewater flow (PF) rate = 5.00 MGD

Pump Selection

a.

b.

Three new 40 HP, 8-inch self-priming sewage pumps are provided to pump
wastewater discharged from the Final Clarifiers into the Filter Influent wet well
into the new Tertiary Filter System.

Each pump is rated at 1,750 gpm @ 40 ft.

Variable Speed Drive Controls

Variable speed drive motor controls are provided for each pump.

Pump speed and pumping rate are automatically controlled by the liquid level in the
wet well.

Operation of two pumps in parallel at reduced speed is required to pump the maximum
flow volume = 2,800 gpm = 4.00 MGD. The third pump is provided as an installed
standby pump.

Operation of two pumps in parallel at maximum speed is required to pump the peak
flow rate = 3,500 gpm = 5.00 MGD.
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5. Wet Well Liquid Level Control

a. One liquid level sensor is provided in the pump station wet well to operate the pump
station pump on, pump off and high liquid level alarm controls.

b. A control system is provided to automatically adjust the pump operating speed and the
flow pumping rate to maintain the liquid level in the pump station wet well.

T. Tertiary Filtration System (New)

1. General

a. New deep sand bed, continuous backwash, upflow sand filters are provided for
polishing final clarifier effluent for final removal of TSS, BOD and TKN.

b. Operation of the tertiary filters will provide capability to achieve overall higher
efficiency TSS and total nitrogen removal.

2. Design Assumptions

a. Wastewater Flows
1) Average wastewater flow (ADF) volume < 2.60 MGD = 1,800 gpm, 7 days/week

2) Maximum month average wastewater flow (MMADF) volume < 3.00 MGD =
2,100 gpm, 7 days/week.

3) Maximum day wastewater flow (MDF) volume < 4.00 MGD = 2,800 gpm
4) Peak wastewater flow (PF) rate = 5.00 MGD
5) 24 hour, 7 day/week hydraulic flow equalization is provided upstream of the filters

6) Effluent from the existing Final Clarifiers will flow by gravity into the new tertiary
filters
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b. Wastewater Pollutant Concentrations

Tertiary Filter Influent

Table #14

Pollutant Concentrations

Concentration
Pollutant
Average Maximum
TSS 5—15mg/L 20 mg/L
BOD 2 - 10 mg/L 15 mg/L
Total Nitrogen 5-8mg/L 10 mg/L

3. Continuous Backwash, Upflow Deep Sand Bed Filter Design

a. Number of filters =9

b. Number of modules per filter = 2

c. Total number of filter modules = 9 filters x 2 modules = 18 modules

d. Filter module size 7.083 ft. square = 50 ft? each; total filter bed area = 900 ft2.

e. Design filtration rates:

1) With 18 filter modules in service and total filter area = 900 ft?;

a) @ 2.60 MGD = 1,800 gpm, the average filtration rate < 2.00 gpm/ft>

b) @ 3.00 MGD = 2,100 gpm, the maximum filtration rate < 2.40 gpm/ft

¢) @ 4.00 MGD = 2,800 gpm, the peak filtration rate < 3.20 gpm/ft>
2) With 14 filter modules in service and total filter area = 700 ft2;

a) @ 2.60 MGD = 1,800 gpm, the average filtration rate < 2.60 gpm/ft>

b) @ 3.00 MGD — 2,100 gpm, the maximum filtration rate < 3.00 gpm/ft>

¢) @ 4.00 MGD = 2,800 gpm, the peak filtration rate < 4.00 gpm/ft>
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f. Design solids loading rates:
1) With 18 filter modules in service;

a) @ 2.60 MGD with TSS; = 10 mg/L, the solids loading rate = 12.0#/filter
module/day = 0.24#/ft*/day

b) @ 4.00 MGD with TSS; = 20 mg/L, the solids loading rate = 37.3#/filter
module/day = 0.84#/ft*/day

2) With 14 filter modules in service;

a) @ 2.60 MGD with TSSi = 10 mg/L, the solids loading rate = 12.0/filter
module/day = 0.31#/fty/day

b) @ 4.00 MGD with TSSi = 20 mg/L, the solids loading rate = 48#/filter
module/day = 0.83#/ft*/day

g. Filter Bed Specifications

1) 80” deep high grade silica sand bed complying with Standard Specifications for
Filtering Material (AWWA Designation B100-89).

2) Grain Shape, Effective Size (ES), and Uniformity Coefficient (UC)

Grain Shape Effective Size Uniformity
Coefficient
Sub-Angular 1.40 mm 1.30 to 1.60

The sand must conform to the conditions of above. The filter media shall
predominantly be siliceous material that will resist degradation during handling and
use. Crushed gravel is not acceptable. “Sub-Angular” grains are essentially sub-
angular with multifaceted smooth edges. The effective size is the diameter of the
tenth percentile grain (D10). The uniformity coefficient is the diameter of the
sixtieth percentile grain divided by the diameter of the tenth percentile grain
(D60/D10). The effective size and uniformity coefficient are determined by a dry,
10-minute automatic sieve shaker procedure on a 500-800 gram sample with U.S.
Sieve Nos. 12, 14, 16, 18, 20, 30, as well as a pan.

3) Fines Content is defined for this size filter media as particles passing through a 30
mesh screen. Fines should not exceed by 1.5% by weight.

4) Specific Gravity — dry specific gravity must be greater than 2.5
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5) Hardness — minimum 6.0 on Moh’s scale (ref. Testing and Inspection of
Engineering materials; McGraw-Hill Cook Co., New York, NY; 3rd Edition; page
209)

6) Acid Solubility — less than 1% total loss in mass after a 30- minute immersion in
an approx. 20% by wt. hydrochloric acid (HCI) solution (made by combining equal
volumes of water and standard reagent grade 12.1 N (approx.) (HCI)

h. Description of Filter Operation

1) Influent feed is introduced into the bottom of the sand bed through a series of feed
radials that are open at the bottom. As the influent flows upward through the
downward moving sand bed, organic and inorganic impurities are captured by the
sand. The clean, polished filtrate continues to move upward and exists at the top
of the filter over the filtrate weir and out through, the effluent pipe.

1. Filter Media Cleaning and Backwashing

1) The filter is an upflow, deep bed, granular media filter with continuous backwash.
The filter media is cleaned by a simple internal washing system that does not
require backwash pumps or storage tank.

2) The sand bed containing captured impurities is drawn downward into the center of
the filter where the airlift pipe is located. A small volume of compressed air is
introduced at the bottom of the airlift, drawing the sand into the airlift pipe. The
sand is scoured within the airlift pipe. The sand is scoured within the airlift pipe at
an intensity of 100-150 SCFM/ft2. The effectiveness of this scouring process is
vastly greater than what can be expected in conventional sand filtration backwash.
The scouring dislodges any solid particles attached to the sand grains.

3) The dirty slurry is pushed to the top of the airlift and into the reject compartment.
From the reject compartment, the sand falls into the sand washer and the lighter
reject solids are carried over the reject weir and out the reject pipe. As the sand
cascades down through the concentric stages of the washer, it encounters a small
amount of polished filtrate moving upward, driven by the difference in water level
between the filtrate pool and the reject weir. The heavier, coarser sand grains fall
through this small countercurrent flow while the remaining contaminants are
carried back up to the reject compartment. The clean, recycled sand is deposited
on the top of the sand bed where it once again begins the influent cleaning process
and its eventual migration to the bottom of the filter.
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j. Filter Backwash Rate
1) Each of the eighteen filter modules will have a continuous backwash wastewater
flow rate of approximately 7 gpm to 14 gpm producing a total backwash flow rate

=126 gpm to 252 gpm.

2) Backwash wastewater will flow by gravity into the new Filter Reject Backwash
wastewater wet well to flow by gravity to the Plant Site Pump Station #2.

k. Filter Influent Trough Skimmer
1) The filter influent trough is provided with an overflow baffle for manual skimming

of the influent trough liquid level surface. Skimmings are discharged by gravity to
recycle to the Plant Site Drain Pump Station.

U. Ultraviolet (UV) Final Effluent Disinfection System (New)

1. General Description

a. One new UV Contact Channel is provided for installation of an ultraviolet light
contact system for final effluent disinfection.

b. The UV Disinfection System will include three UV Banks installed to operate in series
within the concrete contact channel.

c. Normally two UV Banks will be operated with the third bank provided as an installed
standby.

2. Design Assumptions

a. Wastewater Flows
1) Average wastewater flow (ADF) volume < 2.60 MGD = 1,800 gpm, 7 days/week

2) Maximum month average wastewater flow (MMADF) volume < 3.00 MGD =
2,100 gpm, 7 days/week.

3) Maximum day wastewater flow (MDF) volume < 4.00 MGD = 2,800 gpm

4) Peak wastewater flow (PF) rate = 5.00 MGD
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b. Monthly Average Influent Pollutant Concentrations

TSS < 5.0 mg/L
0&G < 1.0 mg/L
NH:3N < 1.0 mg/L

c. Monthly Average Effluent Limitations
Fecal Coliform < 200 MPN/100 ml (Monthly Average)
3. In order to comply with the fecal coliform bacteria limitations, final effluent will be
disinfected by the new ultraviolet light (UV) system. The existing chlorination system will

remain as a backup to the new UV system.

4. The UV contact channel structure is located in the Tertiary Filter building and has the
following dimensions and volume:

a. Concrete Channel Structure

1) Total Length = 44 ft.
2) Width = 4 ft.
3) Depth = 5 ft.

b. UV Lamp Bank Contact Zone

1) Number of UV Banks =3

2) UV Bank Zone Length/UV Bank = 42 ft.

3) UV Bank Zone Width= 24 inches

4) Maximum Liquid Depth = 30 inches

5) UV Bank Contact Zone Volume = 200 ft* = 1,570 gallons

5. UV System Components and Design Features

a. UV Transmission = 50% minimum

b. Uniform Lamp Array - 3 Banks each with 7 Modules per Bank and 8 lamps per module
providing a total of 168 UV Lamps

c. The UV system will have two Power Distribution Centers and one System Control
Center.

d. The discharge end of the UV Contact Channel will be provided with one automatic
level controller

e. The UV system will be provided with an Automatic Chemical/Mechanical Cleaner.
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f. Automatic Power Dose Pacing System Control will be provided.

V. Effluent Flow Meter (New)

1. One new 9” throat x 24” max. liquid depth Parshall Flume Flow Meter with a maximum
flow capacity = 3,900 gpm = 5.7 MGD is provided to measure the total flow discharging
from the new UV contact channel.

2. One flow indicating, recording, totalizing flow meter is provided with the Parshall Flume.

W.Waste Activated Sludge Aerobic Digestion Tanks (Existing & Modification)

1. General Description

a.

The existing Oxidation Ditch Basin will be retrofitted into a new Waste Activated
Sludge (WAS) Aerobic Digestion Tank #1 (ADT #1) for first stage aerobic
digestion, gravity thickening, and decanting of WAS solids generated by the BNR
treatment process.

The two existing Sludge Storage Tanks will be retrofitted to function as Aerobic
Digestion Tanks #2 and #3. These two ADTs will normally be operated as second
and third stage aerobic digesters in series with ADT #1. The WAS is normally pumped
from the RAS flow into aerated Oxidation Ditch ADT #1 for first stage aerobic
digestion and gravity thickening. Partially digested WAS is pumped from ADT #1 into
aerated ADT #2 for second stage aerobic digestion, decanting and gravity thickening;
and, then pumped into aerated ADT #3 for third stage aerobic digestion, decanting and
gravity thickening.

Aerobically digested WAS is pumped from ADT #2 and/or #3 to the new Screw Press
System for mechanical dewatering prior to future heat drying.

2. Aerobic Digestion Tank #1 Design

a.

The existing 500 ft. long x 98 ft. wide x 8.0 ft maximum liquid depth, 3.00 MG volume
below grade concrete lined oxidation ditch will be retrofitted into ADT #1 for aerobic
digestion, thickening and storage of WAS.

Two existing 86 ft. dia. X 9.5 ft. maximum liquid depth, 0.40 MG volume above grade
concrete tanks will continue to be used for aerobic digestion, storage and gravity
thickening of WAS.

WAS will be pumped from the RAS suction lines of the two existing Final Clarifiers
into ADT #1.
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d. Biosolids removed by the Anaerobic Lagoon Post Treatment DAF Cell #3 can be
collected in a sludge storage tank and pumped to a tanker truck for hauling to off site
disposal; or, optionally pumped at a low flow rate into ADT #2 for mixing and disposal
with WAS.

e. Two new 25 HP self priming rotary lobe Decant Pumps are provided drawing off
clarified decant liquid from the top of ADT #1 at the end of gravity sludge thickening
periods. Decant wastewater is pumped from ADT #1 into Anaerobic Lagoons #1 or #2
for recycle and disposal with treated wastewater. The second pump is provided to
transfer the partially digested sludge to ADT #2 or #3.

f. One new floating, manual operated, decant pipe is provided in ADT #2 and ADT #3
for drawing off clarified decant liquid from the surface of the ADT at the end of gravity
sludge thickening periods. Decant wastewater is drained by gravity from ADT #2 and
ADT #3 for recycle into the Plant Site Pump Station #2.

g. Gravity thickened sludge will normally be pumped from the ADT #1 into ADT #2 and
then into ADT #3. After aerobic digestion, decanting and gravity thickening, WAS
will be pumped to the new Screw Press Sludge Dewatering System.

h. Two new 15 HP self-priming rotary lobe sludge transfer pumps are provided to transfer
sludge from ADT #2 to ADT #3 or the new Screw Press Sludge Dewatering System.
The pumps can also transfer sludge from ADT #3 to the Screw Press Dewatering
System.

3. Sludge Storage Tank Aeration and Mixing Equipment Design

a. Evaluate mixing requirements in the Aerobic Digestion Tanks:
1) ADT #1

a) Six new 60 HP AerO; floating surface directional mix subsurface aerator units
are provided in ADT #1 for biomass mixing and oxygen transfer. The HP/MG
=6 x 60 HP/3.0 MG = 120 HP/MG for mixing.

b) Five existing 75 HP Aqua Aerobics floating surface aerators are also provided
in ADT #1 for biomass sludge mixing and aeration. The HP/MG = 5 x 75
HP/3.0 MG = 125 HP/MG.

2) ADT #2 and #3
a) Two new 50 HP AerO: floating surface directional mix subsurface aerator units

are provided in each of ADT #2 and ADT #3 for biomass mixing and oxygen
transfer. The HP/MG = 2 x 50 HP/0.40 MG = 250 HP/MG for mixing.
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b. Evaluate Oxygen Transfer Requirements in the ADT #1, #2 and #3:

1) Assume 0.25#0./#BOD is required in the aerobic sludge digester tanks based on
the maximum BNR process BOD loading

(0.25#0,/4#BOD)(33,360#BOD/day)
AOTR= N = 347#0,/hr < 350#0,hr total

2) Assume oxygen transfer capacity required in each ADT is calculated as follows:

ADT #1 = 350#/h ( 3.0 MG ) < 300#/h
B "\30MG204MG)) = !
ADT #2 and #3 = 350#/h (0‘40 MG) < 50#/h
an "\3smG )/ = f

4. Aeration and Mixing Equipment in ADT #1, ADT #2 and ADT #3

a. ADT #1 (old Oxidation Ditch)

1) Oxygen transfer capacity is provided in ADT #1 by six (6) new, 60 HP, AerO»
floating directional mix subsurface aerators each with a floating bridge mounted 10
HP air blower rated at 440 scfm. Each AerO: unit provides an oxygen transfer
capacity of approximately 64#0,/hr (AOTR). The total oxygen transfer capacity
provided by operation of six AerO> units is approximately = 385#0/hr (AOTR).

2) Additional oxygen transfer capacity can be provided by operation of up to five (5)
75 HP floating Aqua Aerobics surface aerators. Each Aqua unit provides an oxygen
transfer capacity = 75#02/hr (AOTR). The total maximum oxygen transfer
capacity provided in ADT #1 is approximately = 385#O>/hr (6 units) + 75#0/hr
(5 units) = 760#02/hr (AOTR).

b. ADT #2 and #3

1) Oxygen transfer capacity is provided in each of ADT #2 and ADT #3 by two new
50 HP, AerO> floating directional mix subsurface aerators each with a floating
bridge mounted 7.5 HP air blower rated at 420 scfm. Each AerO- unit provides an
oxygen transfer capacity of approximately 53#0O>/hr (AOTR).

2) The total oxygen transfer capacity provided by the operation of two AerO> units in
the ADT is approximately 100#02/hr (AOTR).

3) The total oxygen transfer capacity provided in all three ADTs is equal to
approximately 960#0/hr vs. the oxygen demand of approximately 375#0/hr
(AOTR).
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5. WAS Aerobic Sludge Digestion Time

a. The total aerobic sludge digestion basin provided = 3.0 MG + 0.40 MG(2) = 3.80 MG.

b. Calculate the approximate sludge solids detention time in the three digester basins
assuming initial MLVSS/MLSS ratio = 0.80, assuming approximately 30% VSS
destruction by aerobic digestion and assuming an average thickened digested sludge
solids concentration = 2.0%

Net Solids = 20,000#ds/day(0.80)(1 — 0.30) + 20,000#ds/day(0.20)
= 15,200#ds/day

Net Digested Sludge Volume = 22004848y _ o) 100 wallons/d
et Digested Sludge Volume = ®3n0.0D =% gallons/day

c. Sludge Retention Time for Aerobic Digestion = SRT

3,800,000 gallons
= =41 days

RT = =
S 92,000 gallons/day

d. The Aerobic Sludge Digestion Time will therefore be well over 40 days which should
provide sufficient VSS destruction for efficient mechanical dewatering of WAS prior
to heat drying.

X. Screw Press Sludge Dewatering System (New)

1. Waste Activated Sludge (WAS) Dewatering and Disposal

a. Biosolids waste activated sludge (WAS) is pumped from the Final Clarifier Return
Activated Sludge (RAS) Pump Station suction lines through a WAS force main line to
the Aerobic Sludge Digestion Tanks (ADT) #1, #2 and #3. Partially aerobically
digested, gravity thickened WAS is normally pumped from the ADT #3 to the new
Screw Press for mechanical dewatering prior to ultimate disposal by haul off of future
heat drying and land application.

b. If the Sludge Digestion Tanks are in service so that WAS can be gravity thickened to a
minimum of 2% solids concentration, the average daily liquid volume of biosolids
sludge to be pumped to the new Screw Press system under normal operating conditions
= approximately 100,000 gpd @ 20,000 mg/L.
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c. If the Sludge Digestion Tanks are out of service so that the WAS cannot be gravity
thickened, the maximum daily liquid volume of biosolids sludge to be pumped to the
Screw Press for dewatering assuming a solids concentration of approximately 1.0% in
the WAS sludge pumped from the Final Clarifier RAS flow = approximately 200,000
gallons/day @ 10,000 mg/L.

2. Screw Press Design

a. Two new Screw Presses are provided for sludge dewatering. The sludge inflow
capacity rating of the Screw Press = 200 gpm (100 gpm per press) of the WAS sludge
@ 1.0% solids concentration and 1,500#ds/hr. Operation of the Screw Presses for two
shifts for approximately 12 hours/day is required to dewater the average daily sludge
volume of approximately 100,000 gpd assuming a flow rate into the Screw Press of
approximately 150 gpm.

b. The calculated screw press operation times and sludge feed rate:

1) @ maximum WAS dry solids production rate = 20,000#ds/day assuming a
maximum screw press operation time of 20 hours, the calculated press solids
loading rate =

20,000#ds/day

20 hrs/day = 1,000#ds/hour

The maximum WAS liquid volume =

20,000#ds/day

~24
8an00n) 240000 gpd

The maximum WAS liquid sludge feed rate to the screw press if operated 20

hours/day @ 1.0% solids concentration =

240,000 gallons/day 200
20hrsx 60 ePm
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2) (@ average digested WAS dry solids production rate = 20,000#ds/day assuming an
average screw press operation time of 12 hours/day, the calculated press solids
loading rate =

20,000#ds/day

T6hryday | 2o 0#ds/hour

The average digested WAS liquid sludge feed rate to the screw press if operated 12
hours/day @ an average of 2.0% solids concentration =

20000¢ds/day _ oo
(0.02)(834) — -0 saionsday

120,000 gpd <125
16 hrs/day x 60~ &pri

3. WAS/Screw Press Sludge Feed Pumps

a. Three new 15 HP progressive cavity sludge pumps are provided each rated at 100 gpm
to pump sludge from the 4,000 gallon Screw Press Influent Tank to the Screw Press for
dewatering via influent flocculation piping for polymer mixing and detention time.

b. Three magnetic flowmeter with flow indicators and totalizers are provided in the screw
press sludge feed lines to accurately measure, indicate and totalize the sludge waste

flow pumped to the Screw Presses.

4. Dewatered Solids Discharge Conveyor

a. Dewatered sludge will discharge by gravity from the Screw Press into a new conveyor
auger to transfer sludge into an open top dump truck.

5. Screw Press Filtrate Recycle

a. Filtrate wastewater discharged from the new Screw Press will drain by gravity into the
Plant Site Pump Station No. 1 Wet Well to be recycled back into Anoxic Reactor #1 of
the activated sludge treatment system.

6. Chemical Storage Feed Equipment for Screw Press Sludge Dewatering System

a. For polymer flocculation of sludge being pumped into the Screw Press the following
chemical feed equipment is provided:

1) One Polymer Solution Preparation Unit including a Polymer Solution Mixing
Chamber, Neat Polymer Metering Pump, Dilution Water Inlet and Solution Outlet
Assembly and Control Panel.
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2) One progressive cavity Neat polymer solution metering pump is provided rated at
0.5 to 5 gphr @ 40 psi to pump Neat polymer solution from drums or totes into the
Polymer Mixing Chamber of the Screw Press Polymer Feed Solution Preparation
Unit for dosing into the screw press sludge feed line.

7. Dewatered Sludge Volume and Water Content

a. The estimated maximum sludge volume of approximately 240,000 gpd @ 1.0% solids
concentration will be dewatered by the Screw Press to 20% or greater solids
concentration depending upon sludge temperature, polymer flocculant dosage
efficiency, and solids dewatering characteristics.

b. The calculated average sludge volume and weight of dewatered WAS assuming a screw
press solids capture efficiency of 97%, a dewatered sludge solids content of over 20%
and an average dewatered sludge weight of 9.8#/gal = 73#/ft® = approximately
2,0004/Yd>.

1) Dewatered Sludge Volume:

_(20,000#ds/day)(0.97)
~(0.20)(9.8#/gal)

< 10,000 gpd < 1,350 ft*/day < 50 Yd*/day, 5 days/week

2) Dewatered Sludge Weight = 50 Yd*/day x 2000#/Yd? = 100,000#/day = 50 wet
tons/day, 7 days/week @ 20% dewatered solids content.

Y. Plant Site Pump Station #1 (New)

1. General

a. One new submersible pump station and wet well is provided for pumping drainage
wastewater into either Anoxic Reactor #1 or Nitrification Reactor #2.

b. The pump station will receive drainage from the following primary sources:
1) New Equipment Building floor drain
2) New Chemical Building floor drain wastewater
3) Screw press filtrate flow and wastewater flow
4) Screw press building floor drain wastewater flow

5) Miscellaneous intermittent or periodic drainage flows
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2. Design Assumptions

a. Screw Press Filtrate Wastewater Flow Volume and Rates
1) Average flow rate < 150 gpm
2) Peak flow rate <250 gpm
b. Total Flow Rate
1) Average =150 gpm < 150 gpm
2) Maximum = 250 gpm + 150 gpm < 400 gpm

3. Wastewater Pumping Requirements

a. Screw Press Filtrate wastewater will be continuously discharged by gravity flow into
the pump station wet well to be recycled back to Anoxic Reactor #1.

b. Design average discharge flow rate = 150 gpm with one pump in operation at reduced
speed.

c. Design maximum discharge flow rate = 400 gpm with one pump in operation at full
speed.

4. Pump Selection

a. Twonew 7.5 HP, 4” self-priming wastewater pumps are provided in the existing pump
station building.

b. Each pump is rated at 400 gpm @ 40 ft. head when operated at full speed.

5. Variable Speed Drives

a. Each pump is provided with a variable speed drive motor controls with automatic pump
speed and pumping rate control.

b. Pump speed and pumping rate will be automatically controlled by the liquid level in
the pump station wet well.

c. Automatic Lead, Lag and Standby pump operation and sequencing is provided with
high liquid level alarm and automatic pump on/off liquid levels.
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Z.. Plant Site Pump Station #2 (Modification)

1. General

a. The existing Oxidation Ditch Basin Effluent Pump Station will be retrofitted into the
new Plant Site Pump Station #2.

b. The pump station will receive drainage from the following primary sources:
1) Filter reject backwash wastewater
2) Clarifier scum trough flush water flow
3) ADT #2 and #3 Decant
4) Miscellaneous intermittent or periodic drainage flows

2. Design Assumptions

a. Filter Reject Backwash Wastewater Flow Volume and Rates
1) Average flow rate = 18 filter modules x 7 gpm/filter = 126 gpm
2) Peak flow rate = 18 filter modules x 14 gpm/filter = 252 gpm
b. Clarifier Scum Flow Volume and Rates
1) Average Skimmings Flow =20 gpm/clarifier x 2 units =40 gpm
2) Maximum Skimmings Flow =40 gpm/clarifier x 2 units = 80 gpm
c. ADT #2 and #3 Decant Flow Volume and Rates
1) Average flow rate < 150 gpm
2) Peak flow rate <250 gpm
d. Total Flow Rate
1) Average =126 gpm + 40 gpm + 150 gpm < 350 gpm

2) Maximum = 252 gpm + 80 gpm + 250 gpm < 600 gpm
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3. Wastewater Pumping Requirements

Design average discharge flow rate = 350 gpm with one pump in operation at reduced
speed.

Design maximum discharge flow rate = 600 gpm with one pump in operation at full
speed.

4. Pump Selection

a.

b.

Two new 15 HP, 4” self-priming wastewater pumps are provided in the existing pump
station building.

Each pump is rated at 600 gpm @ 35 ft. head when operated at full speed.

5. Variable Speed Drives

a.

Each pump is provided with a variable speed drive motor controls with automatic pump
speed and pumping rate control.

Pump speed and pumping rate will be automatically controlled by the liquid level in
the pump station wet well.

Automatic Lead, Lag and Standby pump operation and sequencing is provided with
high liquid level alarm and automatic pump on/off liquid levels.

AA. Chemical Storage-Feed Equipment For Activated Sludge Process And For

Nitrogen Removal (Existing And New)

1. The following equipment is provided for mixing, storage and pumping chemical solutions
that are necessary for operation of the Activated Sludge Treatment System and Final
Clarifiers.

a.

For pH adjustment of mixed liquor contained in Anoxic Reactor #1 and/or Nitrification
Reactor #2A to maintain the activated sludge denitrification/nitrification process mixed
liquor pH between 7.2 to 8.2 units; or, for adjustment of final effluent pH above 6.0
units:

1) One existing 6,100 gallon bulk storage tank will continue to be used for storage of
commercially purchased 60% strength magnesium hydroxide solution. Magnesium
hydroxide solution is dosed into the Reactor #2A tank to maintain mixed liquor pH
above 6.8 units in the biological nitrification process.
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2) Magnesium hydroxide (MgOH) liquid solution is dosed for pH control in the
activated sludge BNR process.

a) Calculate the MgOH dosage rate for nitrification of 9,007# of TKN @ 4.0#
alk/#TKN when biological denitrification is achieved in the Anoxic Rectors
#1A, #1B & #3.

(1) (9,007#TKN) nitrified/day x 4.0# alk/#TKN
< 36,000#alk/day

(2) estimated alkalinity available combined pretreated Anaerobic Lagoon
effluent and DAF Cell effluent wastewater = (600 mg/L)(8.34)(4.00 MGD)
= 20,000#/day

(3) desired alkalinity in final effluent = (200 mg/L)(8.34)(4.00 MGD) =
6,672#/day < 7,000#/day

(4) CaCOs alk required =
36,000# - 20,000 + 7,000 < 23,000#alk/day
(5) Estimated MgOH dosage rate @ 4.00 MGD

 23,000#/day
(8.34)(4.00 MGD)

=689 mg/L <700 mg/L

(6) @ 60% MgOH solution strength and solution weight of 12.6#/gallon and
assuming approximately 12.8#alk/gal MgOH, the MgOH solution volume
required per day and solution pumping rate required/hr =

_23,000#/day

12 8#halk/gal)  SPO= LD EP gal/hour
vs. 150 gal/hr pumping capacity provided by one MgOH solution pump in
operation.

b) Two new magnesium hydroxide (MgOH) solution pumps with manual variable
speed drives are provided each rated at 15 - 150 gphr @ 60 psi to dose MgOH
solution into the 4.00 MGD maximum design flow rate. One pump @ 150 gphr
will inject MgOH at a rate of over 46,000#/day = 1,400 mg/L (dry basis) @
4.00 MGD. The normal MgOH dosage requirement is expected to be between
55 to 75 gphr or 500 to 700 mg/L (dry basis). The second MgOH pump is
provided for parallel operation, as an installed standby.
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b. The following equipment will be provided for dosage of organic Carbon Source
Solution for carbonaceous BOD feed into Anoxic Reactor #3 for denitrification process
control and final removal of nitrate nitrogen.

1) Non-Flammable carbon source (CS) solution make up and pumping equipment is
provided for dosage of CS into the mixed liquor influent flow into Anoxic Reactor
#3.

2) Two new 5,000 gallon fiberglass bulk tanks will be provided for nonflammable
organic carbon source (CS) solution storage. The carbon source solution bulk tanks
will be installed in the new Chemical Equipment Building adjacent to Anoxic
Reactor. Carbon source solution will be pumped into the Anoxic Reactor #3
influent line.

3) Two new carbon source solution pumps with manual variable speed drives are
provided each rated at 30 gphr @ 60 psi to dose organic carbon solution into the
4.00 MGD maximum design flow rate. One pump @ 17 gphr can inject 400 gpd
of organic carbon source at a rate of over 5,000#CS/day > 150 mg/L @ 4.00 MGD.
The normal organic carbon source dosage requirement is expected to be between 5
to 10 gphr. A second organic carbon source pump is provided for parallel operation
and as an installed standby.

c. For dosing of flocculant settling aid polymer solution into the Final Clarifier influent
mixed liquor:

1) Two new 4,000 gallon flocculant solution mix-storage tanks each with a 2 HP mixer
are provided for dosing polymer flocculant aid to the Final Clarifiers. The polymer
tanks are located in the new Tertiary Filter Equipment Building located near the
existing Final Clarifiers.

2) Two existing polymer flocculant solution pumps with manual variable speed drives
are provided for operation of the Final Clarifiers. Each flocculant solution pump is
rated at 200 gphr @ 60 psi. One pump @ 167 gphr will inject flocculant solution
at a rate of over 5 mg/L (dry basis) into the 4.00 MGD maximum design flow rate
assuming a minimum 0.50% by weight flocculant solution strength is made up in
the flocculant solution mix tanks; the normal flocculant dosage requirement is
expected to be between 2 mg/L to 5 mg/L (dry basis).
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BB. Expected Final Effluent Quality In Treated Wastewater Discharged Into
The Existing Spray Irrigation L.agoon

After complete treatment by dissolved air flotation first stage pretreatment, anaerobic lagoon
second stage pretreatment, four stage anoxic/aerobic/anoxic/aerobic activated sludge
biological treatment, final clarification; tertiary filtration and disinfection, the effluent
quality is expected to meet Mountaire spray irrigation operations permit requirements in
effect as of the date hereof. Please note that the influent and effluent parameters set forth in
this report have been developed using assumptions regarding the operation of the system that
may not reflect actual operating conditions over time. Moreover, many factors can influence
the ability of the wastewater treatment system to achieve target effluent parameters,
including the character of production throughput, weather conditions, etc. Accordingly, no
parameters can be guaranteed.

Table #15
Expected Final Effluent
Pollutant Concentrations
Expected Average Spray Irrigation Permit Limits
Pollutant Final Effluent
Quality Monthly Average Daily Maximum

e ™ Beak: 400 MGD NL NL
BOD <50 mg/L 50 mg/L NL
TSS <50 mg/L 50 mg/L NL
Ammonia <2mg/L NL NL
Nitrate + Nitrite <5mg/L NL NL
Total Nitrogen <10 mg/L 15.6 mg/L NL
Total Phosphorus 20 mg/L* NL NL
Chlorides <250 mg/L* NL NL
Sodium <250 mg/L* NL NL
Copper <0.0040* NL NL
Cadmium <0.0004* NL NL
Nickel 0.0040%* NL NL
Lead 0.0040%* NL NL
Zinc <0.0500% NL NL
pH 55-9 NL NL
Fecal Coliform <200 MPN/100 ml <200 MPN/100 ml <200 MPN/100 ml

NL = No Limit

*Values provided by Owner
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CC. DAF Pretreatment System (Future)

1.

General Description

a. The existing first stage DAF pretreatment system will be upgraded with a new DAF

Cell and/or adding the capability to optionally utilize the existing DAF Cell #3 to
provide redundancy and more consistent higher efficiency wastewater pretreatment
upstream of the second stage Anaerobic Lagoon pretreatment system. The new DAF
Cell will have a flow capacity equal to or greater than the existing Primary DAF Cell.

DD. Final Effluent Storage Pond and Pump Station (Future)

1.

General Description

a. A future Final Effluent Storage Pond will be constructed to store Final Effluent. The

future Final Effluent Storage Pond will be approximately 22 MG and provided with
a synthetic liner system.

If the BNR System Final Clarifier Effluent or the Final Effluent from the Wastewater
Treatment System is determined to be offspec, water can be diverted into the new
Final Effluent Storage Pond for emergency storage. The offspec water can be
pumped back at an operator set and controlled rate to the BNR System for re-
treatment.

A new Final Effluent Storage Pond Pump Station will be constructed to pump
stored water back to the existing Spray Irrigation Fields or back to the BNR System.

2. Effluent Pumping Volumes and Flow Rates

a. Maximum daily wastewater flow volume pumped out of the Final Effluent = 4.0

MGD = 2,800 gpm.

b. Peak wet weather effluent pumping rate = 3,500 gpm = 5.0 MGD

EE. Offspec Water Recycle Plan (Prepared by Mountaire Farms)

1.

For Offspec water (except for ultraviolet system issues covered in EE. b.), the system is
designed for various stages of handling water. Stages #1 and #2 would be place
immediately after installation of the upgrade and an additional Stage #3 will be in effect
with the completion of the new final effluent Lagoon.

a. Stage #1 would be to implement the alternate spray plan as outlined in Appendix #3

and utilize existing spray fields that have been determined to be able to receive spray
irrigated effluent with higher nitrogen concentrations and /or increased hydraulic
loading.
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b. Issues not handled under the Stage #1 plan design, would be handled under our Stage
#2 plan. Stage #2 would involve recycling some and/or all material after the BNR
System Final Clarifier back to Anaerobic Lagoon #1 for reprocessing through the
wastewater system. Flow control valves in the FIPS discharge header can be operated
to shut off flow to the Tertiary Filters and open the flow valve to recycle flow back
into upstream Anaerobic Lagoon #1.

c. In the event of an issue that cannot be handled though Stage #2, we would have the
option to move to a Stage #3 emergency plan. This stage would include repurposing
the new Final effluent pond to an emergency Offspec water lagoon. Final effluent
would be diverted from the existing 20 MG spray Irrigation Storage Lagoon to the
new Final effluent pond which would be temporarily repurposed. This offspec water
would be pumped back into the BNR system by a future pump station that would be
installed, if needed, at a controlled rate for re-treatment in the BNR system.

2. Mountaire will have a back-up chlorination system in place in the event there are any
issues with the new ultraviolet system. This would eliminate the potential of Offspec
water going to spray fields.
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